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Abstract

This study is concerning an application of imaging comparision to scrutinize a
choice-styled answer sheet. This system is in form of software that can run on any
personal computers. By using a general purpose scanner, the image of answer sheet will be
scanned and kept in personal computer’s memory. After comparision and processing by the

software, the needed score will be shown.
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unit Unit6;
interface

uses

Windows, Messages, SysUltils, Classes, Graphics, Controls, Forms, Dialogs,

ExtCtrls, StdCtrls, Buttons, ExtDlgs;

type
TForm]l = class(TForm)

Panell: TPanel;
OpenPictureDialogl: TOpenPictureDialog;
BitBtnl: TBitBtn; {Mother}
BitBtn2: TBitBtn; {Data}
BitBtn3: TBitBtn; {All}
BitBtn5: TBitBtn; {Exit}
BitBtn6: TBitBtn;
Panel2: TPanel;
Imagel: TImage;
procedure BitBtn1Click(Sender: TObject);
procedure BitBmn2Click(Sender: TObject);
procedure BitBtn3Click(Sender: TObject);
procedure BitBtn6Click(Sender: TObject);
procedure BitBtn5Click(Sender: TObject);
private

{ Private declarations }



public
{ Public declarations }

end;

var
Forml : TForml;
choice, counters : Byte;
ID_NO : array [1..8] of char;
CourseNo : array [1..8] of char;
CourseMother : array [1..8] of char;
CheckChoicel : array [1..120] of char;
ChoiceA,ChoiceB,ChoiceC,ChoiceD,ChoiceE : array [1..120] of char;
ChoiceAM,ChoiceBM,ChoiceCM,ChoiceDM,ChoiceEM : array [1..120] of char;

CourseF2,choiceF2 : string;

implementation

uses Unit3;

{SR * DFM}

PROCEDURE OpenFile;

BEGIN
Forml.OpenPictureDialogl.Execute;
Forml.Imagel.Picture.LoadFromFile(Form1.OpenPictureDialogl .Filename);

END;

PROCEDURE CheckID(var Boolean1:Boolean);
VAR
count, ch : Byte;

i,j, X,y ! Integer;
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checkID :array [1..8] of Byte;
BEGIN
count :=0;
ch:=1;
fori:==1to 8 do
begin
ID_NO[i]:='?;
checkID[i]}:=0;
end; {fori}
j=232;.
1:=20;
repeat
repeat
for x:=1to i+7 do
begin
fory:=jto j+7 do .

if Form1.Imagel.Canvas.Pixels[x,y]=clblack then
count ;= count+l;
end; {for x}
if count>30 then checkID[ch] := checkID{ch]+1; {30-47}

case j of

232 :if count>30 then ID_NO[ch]:='0";

245 : if count>30 then ID_NO[ch]:="1";

258 : if count>30 then ID_NO[ch]:="2";

271 : if count>30 then ID_NO[ch}:='3";
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284 :

297

310:

323:

336:

349 :

if count>30 then ID_NO[ch]:='4';

: if count>30 then ID_NO[ch]:='5";

if count>30 then ID_NO[ch]:='6";
if count>30 then ID_NO[ch]:='7";
if count>30 then ID_NO[ch]:='8";

if count>30 then ID_NO[ch]:='9";

end; {case}

J =3,

count :=0;

until j>349;

Jo=232;
1 =1+12;
ch :=ch+1;

until i>104;

Booleanl := True:

if (checkID[1]<>1) or (checkID[2}<>1) or (checkID[3]<>1) or

(checkID[4]<>1) or (checkID[5]<>1) or (checkID[6]<>1) or

(checkID[7]<>1) or (checkID[8]<>1) then

begin

48



Wommm

MessageBeep(0);

if MessageDlg('Unknown ID-NO. You want check.',mtInformation,
{mbYes,mbNo],0)=idNo then

begin
Booleanl := False;
Form!1.BitBtn3.Enabled := False;

end

else

begin

Form1.BitBtn3.Enabled := True;

fori:=1to8do
if checkID[i]<>1 then ID NO{i}:='?";
end;
end; {if}
END;

PROCEDURE CheckCourseNo(Booleanl:Boolean);
var
count,ch : Byte:
i,j.x,y :Integer;
CheckCourse : array [1..8] of Byte;
BEGIN
if Booleanl=False then Exit;
count :=0;
ch:=1;
fori:==1to 8 do
begin
CourseNoli]:="?";
CheckCourseli]:=0:
end; {fori}
j:=232;
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i:=141;

repeat

repeat

forx:=itoi+7 do

begin

fory:=

jtoj+7 do

if Forml.Imagel.Canvas.Pixels[x,y]=clblack then

count ;= count+1;

end;- {for x}

if count>30 then CheckCourse[ch] := CheckCourse[ch]+1;

case j of

232:

245

258

271

284 :

297:

310:

323

336

if count>30 then CourseNo[ch]:='0";

: if count>30 then CourseNo[ch]:='1";

: if count>30 then CourseNo[ch]:="2";

: if count>30 then CourseNo[ch]:="3";

if count>30 then CourseNo[ch]:='4";

if count>30 then CourseNo[ch]:='5";

if count>30 then CourseNo[ch]:='6";

: if count>30 then CourseNo[ch]:='7";

: if count>30 then CourseNo[ch]:='8";
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349 : if count>30 then CourseNo[ch]:='9";

end; {case}

j =13,

count = (;

until j>349;

j =232
1 =i+l12;

ch = ch+1;

unti] 1>225;

if (CheckCourse[1]<>1) or (CheckCourse[2]<>1) or (CheckCourse[3]<>1) or
(CheckCourse[4]<>1) or (CheckCourse[5]<>1) or (CheckCourse[6]<>1) or
(CheckCourse[7]<>1) or (CheckCourse[8]<>1) then
begin
MessageBeep(0);
ShowMessage('You must have course number');
Form1.BitBtnl.Enabled := true;
Form1.BitBtn2.Enabled := True;
Form1.BitBtn3.Enabled := true;
Forml.BitBtn6.Enabled := True;
end; {if}
Forml.BitBtn3.Enabled := True;

END;

PROCEDURE CheckCourseMother;

VAR
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count, ch : Byte;

i, ], X,y : Integer;

CheckCourse : array [1..8] of Byte;

BEGIN

count :=0;

ch:=1;

fori:=1to 8 do
begin
CourseMother[i]:='?";
CheckCourse[i]:=0;
end; {fori}

j=232;

i:=141;

repeat

repeat
for x:=1to i+7 do
begin
fory:=jtoj+7 do
if Form1.Imagel.Canvas.Pixels[x,y]=clblack then
count := count+l];
end; {for x}

if count>30 then CheckCourse[ch] := CheckCourse[ch]+1;

case j of

232 : if count>30 then CourseMother[ch]:='0";

245 : if count>30 then CourseMother[ch]:='1";

258 : if count>30 then CourseMother[ch]:='2';
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271 : if count>30 then CourseMother[ch]:='3";

284 : if count>30 then CourseMother{ch]:='4";

297 : if count>30 then CourseMother{ch]:='5";

310 : if count>30 then CourseMother{ch]:='6";

323 : if count>30 then CourseMother[ch]:='7";

336 : if count>30 then CourseMother{ch]:='8";

349 : if count>30 then CourseMother{ch]:='9';

end; {case}

=gl

count :=0;

until j>349;

j =232,
1 :=i+12;
ch :==ch+1;

untl 1>225;

Form1.BitBtnl.Enabled := true;
Form!.BitBtn2.Enabled := True;
Form1.BitBtn6.Enabled := True;
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if (CheckCourse[1]<>1) or (CheckCourse[2]<>1) or (CheckCourse[3]<>1) or

(CheckCourse[4]<>1) or (CheckCourse[5]<>1) or (CheckCourse[6]<>1) or

(CheckCourse[7]<>1) or (CheckCourse[8]<>1) then

begin
MessageBeep(0);
ShowMessage("You must have course number');
Form1.BitBtnl.Enabled := True;
Fc.nml.BitBth.Enabled = true;
Form1.BitBtn6.Enabled := true;

end; {if}

END;

PROCEDURE CheckMotherChoice(NumberOfChoice:Byte);
VAR

count, choice : Byte;

i,j, X,y : Integer;

BEGIN

{ choice 1 to 25

choice = 0;

if choice<NumberOfChoice then
begin
count := 0;
1:=286;
1=15
repeat
choice := choice + [;
repeat
for y:=j toj+7 do
begin

for x:=1to i+7 do

54



55

if Form1.Imagel.Canvas.Pixels[x,y] = clblack then
count := count + 1
end; {if y}
case i of

286 : if count>30 then ChoiceAM[choice] :='T'
else ChoiceAM|[choice] = 'F";

298 : if count>30 then ChoiceBM[choice] :='T'
else ChoiceBM|[choice] :='F';

310 : if count>30 then ChoiceCM[choice] =T’
else ChoiceCM[choice] :='F';

322 : if count>30 then ChoiceDM[choice] :='T"
else ChoiceDM|choice] :='F';

334 : if count>30 then ChoiceEM[choice] :='T'

else ChoiceEM[choice] :="'F';

end;
1=1+12;
count :=0;

until 1>334;
i:=286;
J =i+ 14
if choice=NumberOfChoice then j:=370;
until >351;
end; {if}

{ choice 26 to 50 }

if choice<NumberOfChoice then
begin
count = (;

1:=373;
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j=15; - D —
repeat
choice = choice + 1;
repeat
for y:=j to j+7 do
begin
for x:=1to i+7 do
if Form1.Imagel.Canvas.Pixels[x,y] = clblack then
count := count + ]
end; {if y}
case i of
373 : if count>30 then ChoiceAM|choice] :=="'T"
else ChoiceAM[choice] :='F";
385 :if count>30 then ChoiceBM[choice] :='T'
else ChoiceBM[choice] :='F';
397 : if count>30 then ChoiceCM|[choice] :="T"
else ChoiceCM][choice] := 'F"; ‘
409 : if count>30 then ChoiceDM|[choice] :='T"
else ChoiceDM[choice] :='F';
421 : if count>30 then ChoiceEM[choice] :='T

else ChoiceEM[choice] :='F';

end;
=1+ 12;
count :=0;

until 1>421;

1:=373;

J=1+14

if choice=NumberOfChoice then j:=370;
until j>351;

end; {if}
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{ chioce 51 to 75

if choice<NumberOfChoice then
begin
count ;= 0;
i:=459;
j=15;
repeat
choice := choice + 1;
repeat
for y:=jto j+7 do
begin
for x:=1ito i+7 do
if Form1.Imagel.Canvas.Pixels[x,y] = clblack then
count :=count + 1
end; {if y}
case i of
459 : if count>30 then Choice AM[choice] :='T"
else ChoiceAM([choice] :="F";
471 : if count>30 then ChoiceBM[choice] := 'T*
else ChoiceBM[choice] :='F;
483 : if count>30 then ChoiceCM[choice] :='T'
else ChoiceCM[choice] :='F";
495 : if count>30 then ChoiceDM|[choice] :='T"
else ChoiceDM|[choice] :="F';
507 : if count>30 then ChoiceEM/[choice] :='T"
else ChoiceEM[choice] :='F';
end;
i=1+12;

count := 0;
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until i>507;

1:=459;

J=jt14

if choice=NumberOfChoice then j:=370;
until j>351;

end; {if}

{ choice 76 to 100

if choice<NumberOfChoice then
begin
count = 0;
i:=546;
j=15;
repeat
choice := choice + 1;
repeat
for y:=j to j+7 do
begin
for x:=1itoi+7 do
it Forml.lmagel.Canvas.Pixels[x,y] = clblack then
count := count + 1
end; {for y}
case i of
546 : if count>30 then ChoiceAM[choice] :='T'
else ChoiceAM[choice] :="F';
558 1 if count>30 then ChoiceBM[choice] :='T"
else ChoiceBM[choice] :="F';
570 : if count>30 then ChoiceCM|[choice] :='T"
else ChoiceCM[choice] = 'F';
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582 : if count>30 then ChoiceDM[choice] ='T"
else ChoiceDM|[choice] :='F";
594 : if count>30 then ChoiceEM[choice] :='T"

else ChoiceEM[choice] :='F';

end;
1=i+12;
count := (Q;

until i>594;

1 :=546;

j=it 14

if choice=NumberOfChoice then j:=370;
until j>351;

end; {if}

END;

PROCEDURE CheckDataChoice(NumberOfChoice:Byte);
VAR

count, choice : Byte;

1,j, X,y :Integer;

BEGIN

{ choice 1 to 25

choice :=0;

if choice<NumberOfChoice then
begin

count :=0;

1:=286;

1=15;

repeat

choice := choice + 1;
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repeat
tor y:=j to j+7 do
begin
for x:=1ito i+7 do
if Form1.Imagel.Canvas.Pixels[x,y] = clblack then
count := count + ]
end; {if y}
case 1 of
286 : if count>30 then ChoiceA[choice] :='T"
else ChoiceA[choice] :="F';
298 : if count>30 then ChoiceB[choice] := 'T*
else ChoiceB[choice] :="F";
310 : if count>30 then ChoiceC[choice] :='T'
else ChoiceClchoice] :='F;
322 : if count>30 then ChoiceD[choice] :='T"
else ChoiceD{choice] :="F";
334 : if count>30 then ChoiceE[choice] ;= 'T*

else ChoiceE[choice] :='F";

end;
1:=1+12;
count :=0;

until i>334;

1:= 286;

J=i+ 14

if choice=NumberOfChoice then j:=370;
until j>351;

end; {if}
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choice 26 to 50

if choice<NumberOfChoice then

begin

count = 0;

1:=373;

j=15;

repeat

choice = choice + 1;

repeat
for y:=j to j+7 do
begin

forx:=itoi+7 do

if Forml.Imagel.Canvas.Pixels[x,y] = clblack then

count :=count + 1

end; {if y}

case i of

373:

385

397 .

409 :

421

end;

if count>30 then ChoiceA[choice] ='T

else ChoiceA[choice] :="F";

: if count>30 then ChoiceB[choice] :='T'

else ChoiceB[choice] := 'F;
if count>30 then ChoiceC{choice] :='T"
else ChoiceC[choice] :='F";

if count>30 then ChoiceD[choice} :='T'

else ChoiceD{choice] :="F";

: if count>30 then ChoiceE[choice] :='T"

clse ChoiceE[choice] :="F";

=i+ 12;

count :=(Q;
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until i>421;
i:=373;
j=j+ 14
if choice=NumberOfChoice then j:=370;
until j>351;
end; {if}

{ chioce 51 to 75

if choice<NumberOfChoice then
begin
count :=0;
1:=459;
j=15;
repeat
choice := choice + 1;
repeat
for y:=j to j+7 do
begin
for x:=ito i+7 do
if Forml.Imagel.Canvas.Pixels[x,y] = clblack then
count := count + 1
end; {if y}
case i of
459 : if count>30 then ChoiceA[choice] =T
else ChoiceA[choice] :='F";
471 : if count>30 then ChoiceB[choice] :='T"
else ChoiceB[choice] :="F";
483 : if count>30 then ChoiceC[choice] :='T"
else ChoiceC[choice] := 'F";

495 : if count>30 then ChoiceD[choice] :='T'



else ChoiceD[choice] :="F";
507 : if count>30 then ChoiceE[choice] :='T*
else ChoiceE[choice] :='F";

end;
1=1i+12;
count :=0;

until i>507;
i:=459;
j=jtls
if choice=NumberOfChoice then j:=370;
until j>351;
end; {if}

{ = choice 76 to 100

if choice<NumberOfChoice then
begin
count := 0;
1= 546;
j=15;
repcat
choice = choice + 1;
repeat
for y:=j to j+7 do
begin
forx:=1to i+7 do
if Form1.Imagel.Canvas.Pixels[x,y] = clblack then
count := count + 1
end; {fory}

case i of
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546 : if count>30 then ChoiceA[choice] :='T'
else ChoiceAlchoice] :='F";

558 : if count>30 then ChoiceB[choice] :='T*
else'ChoiceB[choice] = 'F';

570 : if count>30 then ChoiceC[choice] := 'T"
else ChoiceC[choice] = 'F';

582 : if count>30 then ChoiceD[choice] :='T'
else ChoiceD[choice] :='F";

594 : if count>30 then ChoiceE[choice] :='T"

else ChoiceE[choice] :='F";

end;
i=i+12;
count :=0;

until i>594;

i:=546;

j=j+14

if choice=NumberOfChoice then j:=370;

until 1>351;
end; {if}
END;

PROCEDURE CheckChoice(NumberOfChoice:Byte; var Bytel :Byte);

VAR 1: Byte;
BEGIN
Bytel = 0;

for i:=1 to NumberOfChoice do
begin
if (choiceAM[i]=choiceA[i])and(choiceBM[i]=choiceB[i])and
(choiceCM[i]=choiceC[i])and(choiceDM[i]=choiceD[i])and

(choiceEM[i}=choiceE[i]) then
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begin
Bytel := Bytel + 1;
CheckChoicel[i] :='T";
end
else CheckChoicell[i] :='F";

end;

END;

PROCEDURE CheckCourse(NumberOfChoice:byte;var Bytel:Byte);
VAR CM,CN : string;
BEGIN

CM := CourseMother{1]+CourseMother[2]+CourseMother[3]+
CourseMother[4]+CourseMother[5]+CourseMother[6]+
CourseMother[ 7]+CourseMother(8];

CN := CourseNo[1]+CourseNo[2]+CourseNo[3]+CourseNo[4]+
CourseNo[5]+CourseNo[6]+CourseNo[7]+CourseNo[8];

if CM<>CN then

begin
MessageBeep(0);
ShowMessage('Course number error. Load new answer sheet.");
CheckChoice(NumberOfChoice,Bytel);
Forml.BitBtnl.Enabled := False;
Forml.BitBtn2.Enabled := True;
Form].BitBtn6.Enabled := True;

end

else CheckChoice(NumberOfChoice,Bytel); {line 608}

END;

procedure TForm1.BitBtnlClick(Sender: TObject);
{var x : byte; }

begin
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choice := 100;
OpenFile; {line 47}
CheckCourseMother; {line 214}

CheckMotherChoice(choice); {linc 290}

end;

procedure TForm|.BitBtn2Click(Sender: TObject);
var ID : Boolean;
{x : Byte;}
begin
OpenFile; {line 47}
checkID(ID); {line 55}
CheckCourseNo(ID); {line 139}
CheckDataChoice(choice); {line 449}

end;

procedure TForm1'.BitBtnBClick(Sender: TObject);
var counter, i : Byte;
begin

CheckCourse(choice,counter); {line 625}

counters := counter;

Form3.Edit] . Text := CourseNo[l]+CourseNo[2]+CourscNo[3]+CourseNo[4]+
CourseNo[S]+CourseNo[6]+CourseNo[7]+CourseNo[8]

Form3.Edit2.Text := ID_NO[l]+ID_NO[2]+ID_NO[3]+ID__NO[4]+
ID_NO[5}+ID_NO[6]+ID_NO[7}+ID_NO[8];

Form3.Edit3.Text := IntToStr(choice);
Form3.Edit4.Text := IntToStr(counters);

Form3.Memol.Lines.Clear;
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E for i:=1 to choice do
begin
if CheckChoicel[i]="F' then
Form3.Memol.Lines.Text := Form3.Memo!.Lines.Text + inttostr(i)+'.
i end;
¥

Form3.show;

end;
$

¢
: procedure TForm1.BitBtn6Click(Sender: TObject);

; begin
BitBtnl.Enabled := True;

end;

procedure TForm1.BitBtn5Click(Sender: TObject);
begin
close;

end;

end.

H
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