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ABSTRACT

In this thesis, an automatic multiple choice checking machine is developed by using microcomputer
connecting to plated scanner and operating by the image processing concept. The input of system is an
brinary image from the scanner by mean of threshold. Horizontal and vertical line segments are extracted
from the image, and every possibly cross-line are located to form rectangular area. Those areas are then
classified as either Student Code Area, Subject Code Area, Answer Area, or unused area. In order to correct
the answer, the number of black pixels in each answer block is counted, and difference of those number
between the input and its corresponding model is used as decision criterion. Finally, this automatic multiple
choice checking machine can perform with high flexibility and efficiency and also reduce operation cost and

time.
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unit An Automatic Multiple Choice Checking Machine;

interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics, Controls, Forms,
Dialogs, StdCtrls, ExtDlgs, Buttons, ExtCtrls, ComCitrls, DB, DBTables,

OleCtrls, ScanLibCtl_TLB;

type

TForml = class(TForm)
OpenPictureDialog1: TOpenPictureDialog;
j: TGroupBox;

Editl: TEdit;

Edit2: TEdit;

Edit3: TEdit;

Edit4: TEdit;

Edit5: TEdit;

PageControll: TPageControl;
TabSheet1: TTabSheet;
TabSheet2: TTabSheet;
Imagel: TImage;

Image2: TImage;
GroupBox1: TGroupBox;
DataSourcel: TDataSource;
Tablel: TTable;

Database1: TDatabase;
Labell: TLabel,

Label2: TLabel;

Label3: TLabel;

Label4: TLabel;

LabelS: TLabel;

Label6: TLabel,

BitBtn5: TBitBtn;

BitBtn6: TBitBtn;



BitBtn3: TBitBtn;

ImgScanl: TImgScan;

ImgScan2: TImgScan;

procedure openfile;

procedure check;

procedure BitBtn3Click(Sender: TObject);
procedure showscore;

procedure BitBtn5Click(Sender: TObject);

procedure BitBtn6Click(Sender: TObject);

private

{ Private declarations }
public

{ Public declarations }

end;

var
Forml: TForml;
ChoiceS:array[1..100]of integer;
ChoiceM:array[1..100]of integer;
yes:array[1..100]of char;
IDSubM:array[1..16]of integer;
IDSubS:array[1..16]ot integer;

sheet,paper:integer;

implementation

uses ;

{$R *.dfm}

procedure OutPort(address,data:word);assembler;
begin

asm

push dx

push ax

mov  ax,data



mov dx,address
out dx,ax
pop ax
pop dx
end;
end,;
function InPort(address:word):byte;assembler;
begin
asm
push dx
push ax
mov  dx,address
in al,dx
mov result,al
pop ax
pop dx
end;

end;

procedure TForml.opentfile;
begin
Form1.OpenPictureDialog1.Execute;
Forml.Imagel.Picture. LoadFromFile(Form1.OpenPictureDialog1.Filename);

end;

procedure TForml.BitBtn3Click(Sender: TObject);
var x:integer;
begin
repeat
x:=inport($37a) and 255;
if (x=96) then
begin
outport($378,81);

end;



if (x=64) then
begin
outport($378,%2);

end;

if (x=32) then
begin
outport($378,30);
if ImgScan1.ScannerAvailable then
try
ImgScan1.OpenScanner;
ImgScanl.ScanTo := 2;
ImgScanl.Image:='c:\My documents\god'+IntToStr(sheet)+'.bmp’;
ImgScanl.StartScan ;
imagel.Picture.Bitmap.LoadFromFile('c:\My documents\god'+IntToStr(sheet)+.bmp');
imagel.Show;
check;
sheet:=sheet+1;
Application.ProcessMessages;

outport($378,82);

finally
ImgScan!.CloseScanner ;
end;

end;

it (x=80) then
begin
outport($378,$2);

end;

if (x=48) then
begin
outport($378,30);



if ImgScanl.ScannerAvailable then
try
ImgScanl.OpenScanner;
ImgScanl.ScanTo := 2;
ImgScanl.Image:='c:\My documents\god'+IntToStr(sheet)+ .bmp';
ImgScanl.StartScan ;
imagel.Picture.Bitmap.LoadFromFile('c:\My documents\god'+IntToStr(sheet)+.bmp');
imagel.Show;
check;
sheet:=sheet+1;
Application.ProcessMessages;
outport($378,$2);
x:=50;
finally
ImgScan1.CloseScanner ;
end;

end;

if (x=112) then
begin
outport($378,81);
end;
until (x=50);
outport($378,50);
showscore;

end;

procedure TForml.check;

var X,y,num,number,select,count:integer;
WX,WYy,j,1,Ainteger;
orgx,orgy:integer;
sel:integer;
score,n,NumberOfChoice:byte;

tfind x origin}



while x <70 do
begin
if Forml.Imagel.Canvas.Pixels[x,y]=clblack then
begin
x:=x+1;
WX:=X;
end
else
xi=75;
end;

OrgX=WX;

// find y origin (master)
x:=395;
y:=0;
wy:=0;
while y <70 do
begin
if Form1.Imagel.Canvas.pixels[x,y]=clblack then
begin
y=y+l;
WYL=,
end
else
y:=175;
end;

orgy:=wy;

{for check subject ID}//master
Ji=orgy+307,

I:= orgx+173;

num:=9;

sel:=0;



count:=0;
while num<>17 do
begin
A=0;
repeat
for x:=ito i+11 do
begin
for y:=j to j+11 do
if forml.Imagel.Canvas.Pixels[x,y]=clblack then
count:=count+l;
end;
begin
if count>70 then
begin
IDSubM[num]:=sel;
num:=num-+l;
sel:=0;
j=orgy+307;
:=i+16;
count:=0;
A=10;
end
else
begin
J=j+18,;
sel:=sel+1;
A=A+,
count:=0;
end;
end;
until A=10;

end;

5

editl.text:=inttostr(IDSubM[9]) +inttostr(IDSubM[10])+
inttostr(IDSubM[ 1 1])+inttostr(IDSubM[12])+
inttostr(IDSubM[ 13])+inttostr(IDSubM[ 14])+

inttostr(IDSubM[ 15])+inttostr(IDSubM[ 16]);



{choice 1-25}//master
1= orgx+335;
J:=orgy+20;
number:=1;
select:=1;
count:=0;
repeat
repeat
for y:=jtoj+10 do
begin
for x:=1ito i+10 do
if Imagel.Canvas.Pixels[x,y]=clblack then
count:=count+1;
end;
begin
if count > 70 then
begin
choiceM[number]:=select;
1:=i+16;
count:=0;
end
else
begin
select:=select+1;
1=1+16;
count:=0;
end;
end;
until i > (orgx+399);
number:= number+1;
select:=1;
:=orgx+335;
J=j+18;

until j > (orgy+452);

{choice 26-50}//master

i:= orgx+445,



J:=orgy+20;
number:=26;
select:=1;
count:=0;
repeat
repeat
for y:=jto j+10 do
begin

for x:=ito i+10 do

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

count:=count+l;
end;
begin
if count > 70 then
begin
choiceM[number]:=select;
1:=i+16;
count:=0;
end
else
begin
select:=select+1;
1= 1+16;
count:=();
end;
end;
until i > (orgx+509);
number:= number+1;
select:=1;
i:==orgx+445;
j=j+18;

until j > (orgy+452);

ichoice 51-75}//master
1:= orgx+555;
Ji=orgy+20;

number:=51;

then



select:=1;

count:=0;

repeat

repeat
for y:=jtoj+10 do
begin

for x:=itoi+10 do

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

count:=count+l;
end;
begin
if count > 70 then
begin
choiceM[number]:=select;
1:=1+16;
count:=0;
end
else
begin
select:=select+1;
1= i+16;
count:=0;
end;
end;
until i > (orgx+619);
number:= number+1;
select:=1;
1:=orgx+555;
j=jt+18,

until j > (orgy+452);

ichoice 76-100}//master

1:= orgx+665,;

ji=orgy+20;
number:=76;

select:=1;

then



count:=0;
repeat
repeat
for y:=jtoj+10 do
begin
for x:=1ito i+10 do
if Imagel.Canvas.Pixels[x,y]=clblack then
count:=count+1;
end;
begin
if count > 70 then
begin
choiceM[number]:=select;
i:==i+16;
count:=0);
end
else
begin
select:=select+1;
1= i+16;
count:=0;
end;
end;
until i > (orgx+729);
number:= number+1;
sclect:=1;
1:=0rgx+665;
J=jH18;
until j > (orgy+452);

edit4. Text:=IntTostr(number-1);

{find x origin}
begin
y:=315;
x:=0;



wx:=0;
while x <70 do
begin

if Form1.Image2.canvas.Pixels[x,y]=clblack then

begin
X:=x+1;
WX:=X;
end
clse
x:=175;
end;
OrgxX:=wx;

{find y origin}

x:=395;
y:=0;
wy:=0;

while y < 70 do
begin
if form1.Image2.Canvas.Pixels[x,y]=clblack then
begin
y=y*l
wy:=y;
end
clse
yi=175;

end,;

5

orgy:=wy;

{for check studentID}//student
J=orgy+307,
i:= orgx+20;
num:=|1;
sel:=0;
count:=0;
while num<>9 do

begin



A:=0;
repeat
for x:=ito i+11 do
begin
fory:=jtoj+11do
if form].Image2.Canvas.Pixels[x,y]=clblack then
count:=count+l;
end;
begin
if count> 70 then
begin
IDSubS[num]:=sel;
num:=num-+I;
sel:=0;
Ji=orgy+307;
1:=1+16;
count:=0;
A=10;
end
else
begin
ji=jt18;
sel:=sel+1;
A=A+,
count:=0;
end,
end,;
until A=10;
end,
edit3.Text:= inttostr(IDSubS[ 1])+inttostr(IDSubS[2])+
inttostr(IDSubS[3])+inttostr(IDSubS[4])+
inttostr(IDSubS[5])+inttostr(IDSubS[6])+

inttostr(IDSubS[7])+inttostr(1DSubs[8]):

{for check subject ID}//student
Ji=orgy+307,

= orgx+174;



num:=9;
sel:=0;
count:=0;
while num<>17 do
begin
A:=0;
repeat
for x:=ito i+10 do
begin
fory:=jtoj+10do
if Image2.canvas.Pixels[x,y]=clblack then
count:= count+1;
end;
begin
if count>70 then
begin
IDsubS[num]:=sel;
num:= num-+l1;
sel:=0;
j=orgy+307,
1= i+16;
count:=0;
A=10;
end
else
begin
J=j+18;
scl:=sel+1;
A=A+];
count:=0;
end;
end;
until A=10;
end;
edit2.Text:= inttostr(IDSubS[9]) +inttostr(IDSubS[10])+
inttostr(IDSubS[11])+inttostr(IDSubs[12])+

inttostr(IDSubS[13])+inttostr(IDSubS[ 14])+



inttostr(IDSubS[15])+inttostr(IDSubS[16]);

{chioce 1-25}//student
i:= orgx+335;
ji=orgy+20;
number:=1;
select:=1;
count:=0;
sel:=0;
repeat
repeat
for y:=j to j+10 do
begin
for x:=1ito i+10 do
if Image2.Canvas.Pixels[x,y]=clblack then

count:=count+1];

end;
begin
if count > 70 then

begin

choiceS[number]:=select;

L=i+16;
count:=0;
sel:=sel+1;

end
else
begin

select:=select+1;
1= i+16;
count:=0);
end;
end;
until i > (orgx+399);
if sel > 1 then
begin

messageDIg(‘Error in this Isheet,please reject.,mtError,[mbok],0);
editl. Text:=";



edit2. Text:=";
edit3.Text:=";
edit4. Text:=";
edit5. Text:=";
exit;
end;
number:=number+1;
sel:=0;
select:=1;
i:=orgx+335;
Jj=j+18;

until j > (orgy+452);

{chioce 26-50}//student
i:= orgx+445;
Jj=orgy+20;
number:=26;
select:=1;
count:=0;
sel:=0;
repeat
repeat
fory:=j toj+10 do
begin
for x:=11t0 i+10 do
it Image2.Canvas.Pixels[x,y]=clblack then
count:=count+1;
end;
begin
if count > 70 then
begin
choiceS[number]:=select;
=1+16;
count:=0;
sel:=sel+1;
end

clse



begin
select:=select+1;
1=1+16;
count:=0;
end;
end;
until i > (orgx+509);
if sel> 1 then
begin
messageDlg('Error in this sheet,please reject.',mtError,[mbok],0):
editl. Text:=";
edit2. Text:=";
edit3.Text:=";
edit4. Text:=";
edit5. Text:=";
exit;
end,
number:=number+];
sel:=0;
select:=1;
:==orgx+445;
J=jHLS;

until j > (orgy+452);

{chioce 51-75}//student
i:= orgx+555;
Jji=orgy+20;
number:=51;
select:=1;
count:=0;
sel:=0;
repeat
repeat
fory:=jto j+10 do
begin
for x:=ito i+10 do

it Image2.Canvas.Pixels[x,y]=clblack then



count:=count+lI;
end;
begin
if count > 70 then
begin
choiceS[number]:=select;
i:==i+16;
count:=0;
sel:=sel+1;
end
else
begin

select:=sclect+1;

1:=1+16;
count:=0;
end;

end;

until i > (orgx+619);
if sel> 1 then
begin
messageDIg('Error in this sheet,please reject.’,mtError,[mbok],0);
editl. Text:=";
edit2. Text:=";
edit3. Text:=";
edit4. Text:=";
edit5. Text:=";
exit;
end;
number:=number+1;
sel:=0;
select:=1;
i:==orgx+555;
J=HL8;

until j > (orgy+452);

{chioce 76-100}//student

1= orgy+665;



ji=orgy+20;
number:=76;
select:=1;
count:=0;
sel:=0;
repeat

repeat

for y:=j to j+10 do

begin

for x:=1ito i+10 do

if Image2.Canvas.Pixels[x,y]=clblack then

count:=count+1;
end;
begin
if count > 70 then
begin

choiceS[number]:=select;

1:=i+16;
count:=0;
sel:=sel+1;
end
else
begin

select:=select+1;
=1it16;
count:=0;
end;
end;
until i > (orgx+729);
if sel> 1 then
begin

messageDIg('Error in this sheet,please reject.’,mtError,[mbok],0);
edit]. Text:=";

edit2. Text:=";

edit3. Text:=";

editd. Text:=";

edit5. Text:=";



exit;
end;
number:=number+1;
sel:=0;
select:=1;
1:=orgx+665;
j=j+18;

until j > (orgy+452);

{check subject ID 2 file}
j=0;
fori:=9to 16 do
it IDsubM[i]=IDsubS[i]then
begin
J=it
end
else
begin
messageDlg('Subject ID does not match,please choose new sheet.', mtError,
[mbok],0);
edit]. Text:=";
edit2. Text:=";
edit3.Text:=";
edit4. Text:=";
edit5. Text:=";
exit;
end;
{check score}
if j=8 then
begin
numberofchoice:=100;
score:=1;
for n:=1 to Numberofchoice do
begin

if choiceM([n]=choiceS[n] then



begin

score:=score+];

>

yes[n]:="t";
end
else

. yes[n]:="f";
end;

edit5. Text:=Inttostr(score);
tablel.Append;
table1.FieldByName('subjects id'). AsString:=edit1. Text;
tablel.FieldByName('students id'). AsString:=edit3. Text;
tablel.FieldByName('full score').AsString:=edit4. Text;
tablel.FieldByName('score'). AsString:=edit5. Text;
tablel.Post;
end;
end;
FormlI.Left := (Screen.Width div 2) - (Form1.Width div 2);
Forml1.Top := (Screen.Height div 2) - (Forml.Height div 2);

end;

procedure TForm1.showscore;
begin
try
Tablel.Active := true;
Except
on E : EDBEngineError do
/lcase E.Errors[0].ErrorCode of
//DBIERR_OSENOPATH : ShowMessage('Invalid Path');
//DBIERR_OSENOENT : ShowMessage('File not Found');

clse
raise;

end;

try
Tablel.Active := true;

Except



on EDatabaseError do
showMessage('Open table not success');

end;

form2.showmodal;

end;

>

procedure TForm1.BitBtn5Click(Sender: TObject);
begin
Form1.Close;

end;

procedure TForm1.BitBtn6Click(Sender: TObject);
var x:integer;
begin
outport($37a,$0);
repeat
x:=inport($37a) and 255;
if (x=96) then
begin
outport($378,81);
end;
if (x=64) then
begin
outport($378,$2);

end;

it (x=32) then
begin
outport($378,50);
if ImgScanl.ScannerAvailable then
try
ImgScanl.OpenScanner;
ImgScanl.ScanTo = 2;

ImgScanl.Image:='c:\My documents\god'+IntToStr(sheet)+'.bmp';



sheet:=sheet+I;

ImgScanl.StartScan ;

//imagel.Picture. Bitmap.LoadFromFile('c:\My documents\image.bmp');
/limagel.Show;

Application.ProcessMessages;

outport($378,$2);

finally
ImgScanl.CloseScanner ;
end;

end;

if (x=80) then
begin
outport($378,$2);

end;

if (x=48) then
begin
outport($378,$0);
if ImgScanl.ScannerAvailable then
try
ImgScanl.OpenScanner;
ImgScanl.ScanTo := 2;
ImgScanl.Image:='c:\My documents\god'+IntToStr(sheet)+'.bmp';
sheet:=sheet+1;
ImgScanl.StartScan ;
//image Picture.Bitmap.LoadFromFile('c:\My documents\image.bmp");
/limage1.Show;
Application.ProcessMessages:
outport($378,$2);
x:=50;
finally
ImgScanl.CloseScanner ;

end;



end;

if (x=112) then
begin
outport($378,51);
end;
until (x=50);
outport($378,50);
openfile;
end;

]

END.



ol
i
B ;3:;3{:} ‘‘‘‘‘‘‘‘‘‘‘‘‘ . - N m
@1
|
% : : I 3.::"::’::::2:’:
No. | Description ] Dimension l Material | Standard [Q'ty
Drawn Mr.Chaiyaporn Chitanuwatwong 43015674
Checked |Mr.Bundit Maiprasert 43015685 KING MONGKUT'S INSTITUTE OF
Approved TECHNOLOGY LADKRABANG
Design
Scale Drawing Name Drawing No.
12 03-45 {%@S{




Fany
pr e
S _J
| Mif’iw - i
No. ] Description l Dimension ‘ Material | Standard |Q'ty
Drawn Mr.Chaiyaporn Chitanuwatwong|43015674
Checked |Mr.Bundit Maiprasert 43015685 KING MONGKUT'S INSTITUTE OF
Approved TECHNOLOGY LADKRABANG
Design
Scale Drawing Name Drawing No.
1:1 © 7 0445 ’%@




TR
AW

\“\3 () i !
120
1 [ |
No. | Description | Dimension l Material |  Standard |Q'ty
Drawn Mr.Chaiyaporn Chitanuwatwong|43015674
Checked [Mr.Bundit Maiprasert 43015685 KING MONGKUT'S INSTITUTE OF
Approved TECHNOLOGY LADKRABANG
Design
Scale Drawing Name

1:1

Drawing No.
. 05-45 fEﬂ-{ﬁ}




No. | Description I Dimension l Material l Standard |Qty
Drawn [Mr.Chaiyaporn Chitanuwatwong|43015674

Checked |Mr.Bundit Maiprasert 43015685 KING MONGKUT'S INSTITUTE OF
Approved TECHNOLOGY LADKRABANG
Design

Scale Drawing Name

1:1

Drawing No.
& 08-45 f% @




o
= 6

i

Standard |Q'ty

No. | Description ' Dimension | Material
Mr.Chaiyaporn Chitanuwatwong|43015674

Drawn
Checked |Mr.Bundit Maiprasert 43015685 KING MONGKUT'S INSTITUTE OF
TECHNOLOGY LADKRABANG

Approved

Design

Scale Drawing Name Drawing No.
t:2 - ® 7% 0g-45 '%@




i
F turaneis

e

-

O
L

3

%
N
'

g

~i
oo
1921

Material

Standard |Q'ty

|

Description

|

Dimension I

No. l

Drawn

Mr.Chaiyaporn Chitanuwatwong

43015674

Checked

Mr.Bundit Maiprasert

43015685

Approved

KING MONGKUT'S INSTITUTE OF
TECHNOLOGY LADKRABANG

Design

Scale

1:

2

Drawing Name

Drawing No.

o-ss |3




234

10

20

No.

Description [ Dimension

Material | Standard [Q'ty

Drawn

Mr.Chaiyaporn Chitanuwatwong

43015674

Checked

Mr.Bundit Maiprasert

43015685

Approved

Design

KING MONGKUT'S INSTITUTE OF
TECHNOLOGY LADKRABANG

Scale
1 :

Drawing Name

Drawing No.
¢ 11-45 = @






