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47307307 : MAJOR : COMPUTER SCIENCE

KEY WORD : RECOGNITION/RATING QUESTIONAIRE/BASIC STATISTICAL ANALYSIS
MONGKOL RODJAN : SOFTWARE DEVELOPMENT OF RATING QUESTIONAIRE

RECOGNITION AND BASIC STATISTICAL ANALYSIS. THESIS ADVISOR :  SUNEE

PONGPINIGPINYO, Ph.D.. 63 pp.

The major problem of data collecting using questionnaires in the research is the
data entry step that requires human effort which is possible to generate errors. This leads to
be incorrect in analysis and data interpretation. Especially, it costs high budget in data entry.
The objectives of this research are to develop the software that is able to recognize
questionnaires in case of rating questions and to analyze the fundamental statistics from
scanned data.

In this research, the method of scanned image analysis is implemented. This
method is to investigate whether the image was tilted when it was scanned. If the image is not
scanned perpendicularly, it will be rotated into the perpendicular position. Then the method of
squared box examination from the border of the table is implemented. To locate the position
of the squared box in the questionnaires, the outermost box, inner vertical line, and inner
horizontal line of the table must be located first. When the position is found, the numbers of
pixel points in the square boxed will be counted to compare with the pixel noise defined at the
template determining stage to classify the selection. If in each question, there is one squared
box that the number of pixels is greater than the pixel noise, it means one answer is selected
in that question. This shows that there is no error. If in each question, there are more than
one squared box that the number of pixels is greater than the pixel noise, it means there are
more than one answers has been selected. This shows that the error in case of selecting
more than one choice. If in each question, there is no squared box that the number of pixels is
greater than the pixel noise, it means the answer has not been selected. This shows that the
error in case of not selecting any choices.

The result of this research is that the developed software can recognized
questionnaires correctly at 98.06% accuracy considering on 720 questions. Considering on
90 questionnaires, it is found that the software is able to recognize the checked boxes in
questionnaires correctly at 95.56% accuracy. Additionally, such the fundamental statistics as
percentage, frequency, and mean are performed by using the recognized data that is stored
in database of the software.

Department of Computing Graduate School, Silpakorn University =~ Academic Year 2008
Student's signature ..........cccccceevviie i,
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NEEDS RATING QUESTIONNAIRE
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4. Close friendships gt wode are important to me. 5 94 33 2 A
GOALS AND ACHIEVEMENT:
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2. | ke to establish my own goaks. 5 4 3 2 1
3. | enjoy new challe nges. 5 4 3 2 1
4. | am goakariented. 5 4 3 2 1
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4. Classification
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Hardware Specification
CPU Intel Core Solo processor 1.86 GHz
RAM DDR-II 512 MB.
Hard disk SATA 60 GB.
Monitor 14 inch wide screen with 1280 x 800 pixels
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DVDROM 24X
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Field Type Key Comment
proj_id char(5) Primary key | SH@UUUAOUDIY
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v
2.1 Segmentation i]$ﬁ"lﬂ']§ﬁiﬁﬁ]ﬁ'ligiJ‘lJ@QﬂﬁNﬁlu!’mUﬁ@Uﬂ'm‘ﬂ\‘] 4 yu
A U [ dy
TagdFmMIna asil
S &

WIANAAYA x NUAWINGA TID1VLOYA N UIYUYITVUHT 01 UYD

q

[

aa fadl
max_x:=0;
cp:=false;
for x:=ex downto sx do
if not cp then
begin
fory :=sytoeydo
if imagel.Canvas.Pixels[x,y]=clblack then
begin
cp:=true;
for xtest := x downto ex-((ex-sx)div 2) do
if cp then
for ytest := sy to ey do
if imagel.Canvas.Pixels[xtest,ytest]=clblack then
begin
cp:=true;
break;
end
else
cp:=false
else
break;
if cp then
begin
max_X:=X;
break;

end;
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end;
end
else
begin
break;

end;
1 Ao d'd 9 é 1 o [ 9 A
’H'lﬂ'l‘Wﬂﬂi]@ X ﬂiJﬂTuﬂfJ’L:fﬂ G]Nﬂ'li]fl]g@QGI'ILLWHQHSJ‘]HEJUHW?@

min_x:=0;
cp:=false;
for x:=sx to ex do
if not cp then
begin
for y := ey downto sy do
if imagel.Canvas.Pixels[x,y]=clblack then
begin
cp:=true;
for xtest := x to sx+H((ex-sx)div 2) do
if cp then
for ytest := ey downto sy do
if image1.Canvas.Pixels[xtest,ytest]=clblack then
begin
cp:=true;
break;
end
else
cp:=false
else

break;



if cp then
begin
min_X:=X;
break;
end;
end;
end
else
begin
break;

end;

ZDhe

mmiinaga y iAwnga uaz y iimtlesga &
for ytest := sy to ey do
if imagel.canvas.Pixels[max_x,ytest]=clblack then
begin
ymax := ytest;
break;
end;
for ytest ;= sy to ey do
if imagel.canvas.Pixels[min_x,ytest]=clblack then
begin
ymin := ytest;
break;

end;
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A 9 ' a
1 LL‘]J‘]Jﬁ’E)‘iJﬂ']iJTILLﬁﬂu!"lJ'I‘JJ'IUhJL’l’)fN
vy
i]zvlﬂ ymin = ymax
2 LL‘U‘Uﬁ’ﬂUﬂ']i]ﬁllﬁﬂul"lgl{l‘lﬂlaﬂﬂﬁ]gﬂﬂﬁ'lﬂsﬁju’l]"lﬂﬁﬂﬂ'lﬁ
((ymin-ymax)/(min_x-max_x))
1 ((ymin-ymax)/(min_x-max_x)) < 0 L&AAIIIAITIUDSIYN
1 ((ymin-ymax)/(min_x-max_x)) > 0 HaA4310151900 848
< o [
fwvvugeummdessnizimslsuldasedaeldaums  lumsnyu
Y &£ A o q ¥ Yy o Ay 1 o A
ﬂ']Wﬂ')leqIﬂJellu'lﬂWU\‘lﬂfﬂg‘Vl'l‘lﬂﬂ'lWGlﬂaLﬂfJ\?ﬂ‘]Jﬂ'lWT]llllLE]fN PNU
=~ = Y Y1
ﬂﬁmﬂ’]Wl@ﬂQﬂ’luﬂlTﬁ]gUlﬂ’ﬂ
Y . . R A 9 [
ANNFUY = ((yminx1-ymaxx2)/(min_x-max_x)) FINAIUDENI0
o < a 1 o ' 1
i]gglalsfjwaﬂﬂ'lﬁ‘luﬂ']fl"ﬁlqlu'I/]’JULGUNu?Wﬂ’lﬂuﬂ'ﬂﬂTﬂJ“]ﬁuFﬂZﬁﬂ'lll']ﬂﬂ')'l
1 Y
ManuTway Tagzdoaniyunigdesiimsvyunou aail
c:=0;
de:=0;
str(((y3-y1)/(x3-x1)):10:10,stt);
for ¢ := 0to 2300 do //23*
if (sin(de*pi/180)/cos(de*pi/180)) < ((y3-y1)/(x3-x1)) then
begin
str((sin(de*pi/180)/cos(de*pi/180)):10:8,stt2);
str(de:5:2,stt3);

o <
ang:=-de; //ﬂﬁuaguclumﬁ rotate NIULUYY
de:=de+0.01;

end
else

break;

~ = Y 9 Y1
ﬂimﬂ’]Wl@ﬂQﬂ’lu‘]ﬂfﬁ]gllﬂ’ﬂ
Y . . é = ]
ANNFY = ((yminx 1-ymaxx2)/(min_x-max_x)) HINAININNI0
o < a 1 % 1 1
i]gglalgfjwaﬂﬂ'lﬁ‘luﬂ’]iﬂuuﬂﬁumﬂlu’]Wﬂ’lfﬂUﬂ'J']ﬂ'J'liJGHUi]Zﬁﬂ']ﬁ}@ﬂﬂ'ﬂ
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c:=0;
de:=0;
str(((y1-y3)/(x3-x1)):10:10,stt);
for ¢ ;= 0 to 2300 do //23*
if (sin(de*pi/180)/cos(de*pi/180)) < ((y1-y3)/(x3-x1)) then
begin
str((sin(de*pi/180)/cos(de*pi/180)):10:8,stt2);
str(de:5:2,stt3);
ang:=de; /AJ5Uaulum3 rotate A1
de:=de+0.01;
end
else

break;
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Procedure RotateBitmap ads(SourceBitmap : TBitmap;out DestBitmap
: TBitmap;Center : TPoint;Angle : Double) ;
Var
Radians,xx,yy : Double;
X,y:integer;
begin
DestBitmap.Width := SourceBitmap.Width;
DestBitmap.Height := SourceBitmap.Height;
DestBitmap.PixelFormat := pflbit;
Radians := Angle*pi/180;
for x := 1 to DestBitmap.Width do

for y := 1 to DestBitmap.Height do
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begin
if SourceBitmap.Canvas.Pixels[x,y]=0 then
begin
xx:=(((x-center.x)*cos(Radians))-((y-
center.y)*sin(Radians)))+center.x;
yy:=(((y-center.y)*cos(Radians))+((x-
center.x)*sin(Radians)))+center.y;
DestBitmap.Canvas.Pixels[round(xx),round(yy)]:=0;
end;
// else
// DestBitmap.Canvas.Pixels[round(xx),round(yy)]:=1;
end;
End;
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