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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.
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1.  (Question No) 

2. (Variable Name) 

3. (Column Position) 

4. (Item)

5. (Possible Value) 
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2.1.2
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 2550) 

(Percentage)

 100 

 100 

(Measures of Central Tendency) 

 (Average) 

 3 

1  (Arithmetic Mean) 



11

 2 

        1.1  

         nxxxx ,...,,, 321  1 N

n

x
x

N

x

x

       

      x

         n

         N

 1.2  

nxxxx ,...,,, 321

nffff ,...,,, 321

n

xfxfxfxf
x nn...332211

N

xfxfxfxf nn...332211

x

                  

               x

                       n fn

N fN

1.

2.



12

3.

4.  t  t-test 

5.  (Normal Curve) 

2  (Median) 

 50% 

 50% 

2.1  (Ungrouped Data) 

2

1N

1.

2.

2.2  ( grouped Data) 

f

cf
n

iLMdnMedian 2)( 0

Mdn

0L

F

f

n

   i



13

3.  (Mode) 

(Mean) 

(Interval Scale)  (Ratio Scale) 

 (Extreme Value) 

 (Median)  (Ordinal 

Scale)

( )

 (Mode) 

(Nominal Scale) 

2.1.3  Image Processing  Pattern Recognition 

 image processing 

5 (Richard O. Duda 2001)   4  Preprocessing, 

Segmentation, Feature extraction  Classification 
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 5  pattern classification 

 Intharasombat, Ouychai  4 

 (Intharasombat Ouychai 2003) 

1. Preprocessing

 equalization  noise 

 filtering  median filter, guassian 

2. Segmentation

 segmentation  edge detection, thresholding, 

gradient operator, region growing 

3. Feature extraction

, , ,
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4. Classification

 machine learning 

 machine learning  2 

4.1. Supervised learning  learn 

Neural Network, Fuzzy, Support Vector Machine 

4.2. Unsupervised learning  learn  K-

mean

2.2

2.2.1

 Farzin Mokhtarian and Riku Suomela(1998) 

curvature scale-space (CSS)  canny 
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 (CCS) 

(noise)

 canny edge detector  45 

135  CCS 

 CCS image corner detection 

 Dongxiang Zhou, Yun-hui Liut and Xuanping Cai(2004) 
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 2

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 

VGA card Mobile Intel(R) 945GM Express Chipset Family, 

Share 10MB. 

DVDROM 24X 

3.2.3

3.2.3.1  Microsoft window Vista 

3.2.3.2

3.2.3.3  Delphi 

3.2.3.4  MySQL 

 Appserv 

3.3

 1 

3.3.1

 Rating Questions 

 6 
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 6  Rating Questions 

 pollexpert  MySQL 

 3  4  5 

 3  projvar 

Field Type Key Comment 

proj_id char(5) Primary key 

qno mediumint(9) Primary key 

varname char(30)  
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 4  proj_detail 

Field Type Key Comment 

proj_id char(5) Primary key 

proj_name char(30)  

proj_detail text  

proj_workpath char(180)  

no mediumint(9)  

ch mediumint(9)  

wd_col mediumint(9)   pixel 

wd_line mediumint(9)   pixel 

px_choose mediumint(9)   pixel noise 

ascdes tinyint(1)   Rating 

  0 = 

  1 = 

 5  polldetail 

Field Type Key Comment 

proj_id char(5) Primary key 

poll_name char(30) Primary key 

qno mediumint(9) Primary key 

ch mediumint(9)  

error tinyint(1)  

  0 = 

  1 = 

  2 = 
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 7 

 7  pollexpert 

3.3.2

  3

1  Template 

1.1

1.2

1.3

1.4

1.5  Pixel Noise

1.6  Rating 

1.7

2  Bit-Depth 

1-bit color  .bmp  
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2.1 Segmentation   4 

 x 

  max_x:=0; 

  cp:=false; 

  for x:=ex downto sx do 

  if not cp then 

  begin 

    for y := sy to ey do 

      if image1.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 image1.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; 

 x 

  min_x:=0; 

  cp:=false; 

  for x:=sx to ex do 

  if not cp then 

  begin 

    for y := ey downto sy do 

      if image1.Canvas.Pixels[x,y]=clblack then 

      begin 

        cp:=true; 

        for xtest := x to sx+((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; 
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         if cp then 

           begin 

             min_x:=x; 

             break; 

           end; 

        end; 

  end 

  else 

  begin 

    break; 

  end; 

 y  y 

  for ytest := sy to ey do 

    if image1.canvas.Pixels[max_x,ytest]=clblack then 

    begin 

      ymax := ytest; 

      break; 

    end; 

  for ytest := sy to ey do 

    if image1.canvas.Pixels[min_x,ytest]=clblack then 

    begin 

      ymin := ytest; 

      break; 

    end; 
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 Segmentation  

 8 

 8  max_x, min_x, ymax, ymin 

 3 

max_x

max_x

max_x

min_x

min_x

min_x

ymin ymax
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1

  ymin = ymax 

2

((ymin-ymax)/(min_x-max_x))

 ((ymin-ymax)/(min_x-max_x)) < 0 

 ((ymin-ymax)/(min_x-max_x)) > 0 

 = ((yminx1-ymaxx2)/(min_x-max_x))  0

      c:=0; 

        de:=0; 

        str(((y3-y1)/(x3-x1)):10:10,stt); 

        for c := 0 to 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); 

            ang:=-de;                 //  rotate 

            de:=de+0.01; 

          end 

          else 

            break; 

 = ((yminx1-ymaxx2)/(min_x-max_x))  0
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      c:=0;  

        de:=0; 

        str(((y1-y3)/(x3-x1)):10:10,stt); 

        for c := 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; //  rotate 

            de:=de+0.01; 

          end 

          else 

            break; 

, ,

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 := pf1bit; 

  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;

2.2 Feature Extraction 

 Pixel 

 Pixel Noise  Template

2.3  Classification 

 Pixel 

 Pixel Noise 

2.3.1  1  Pixel  Pixel 

Noise  1  1 

2.3.2  1  Pixel  Pixel 

Noise  1  1 

 1 

2.3.3  1  Pixel  Pixel 

Noise

 9 
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 9

3  2 

 3.1  (Frequency) 
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 3.2  (Percentage) 

 3.1 

100
1.3

 3.3  (Mean) 

 3.1 

1.3

 10 

 10

MySQL
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Segmentation
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 4 

 90  3  30 

 1  2 

 3 

4.1

 90  3  30 
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 2  12 

 12
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4.2
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4.2.1

 1   100 %  2 

  97.08  %  3   97.08   % 

 98.06 %  6 

 6

1  240 240 100 % 

2  240 233 97.08 % 

3  240 233 97.08 % 

 720 706 98.06 % 

4.2.2

 1   100 %  2 

  93.33 %  3   93.33  % 

 95.56 %  7 
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 7 

1  30 30 100 % 

2  30 28 93.33 % 

3  30 28 93.33 % 

 90 86 95.56 % 

4.3

4.3.1  (Frequency) 

 8

 8

 90 

5 4 3 2 1 0 

1 70 20 0 0 0 0 

2 49 22 17 0 0 2 

3 76 10 4 0 0 0 

4 79 11 0 0 0 0 

5 68 21 0 0 0 1 

6 77 11 0 0 0 2 

7 81 9 0 0 0 0 

8 78 11 0 0 0 1 
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4.3.2  (Percentage) 

 4.3.1 

100
1.3.4

 9

 9

 90 

5 4 3 2 1 0 

1 70.00 77.78 20.00 22.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

2 49.00 54.44 22.00 24.44 17.00 18.89 0.00 0.00 0.00 0.00 2.00 2.22 

3 76.00 84.44 10.00 11.11 4.00 4.44 0.00 0.00 0.00 0.00 0.00 0.00 

4 79.00 87.78 11.00 12.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

5 68.00 75.56 21.00 23.33 0.00 0.00 0.00 0.00 0.00 0.00 1.00 1.11 

6 77.00 85.56 11.00 12.22 0.00 0.00 0.00 0.00 0.00 0.00 2.00 2.22 

7 81.00 90.00 9.00 10.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

8 78.00 86.67 11.00 12.22 0.00 0.00 0.00 0.00 0.00 0.00 1.00 1.11 

4.3.3  (Mean) 

 4.3.1 

1.3.4

 10
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 10

 90 

5 4 3 2 1 0 

x

1 70 20 0 0 0 0 430 4.78 

2 49 22 17 0 0 2 384 4.27 

3 76 10 4 0 0 0 432 4.80 

4 79 11 0 0 0 0 439 4.88 

5 68 21 0 0 0 1 424 4.71 

6 77 11 0 0 0 2 429 4.77 

7 81 9 0 0 0 0 441 4.90 

8 78 11 0 0 0 1 434 4.82 
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 ODBC 

 MySQL  ODBC  mysql-connector-

odbc-5.1.5-win32.msi

1.  Start  Control Panel 

2.  Administrative Tools

3.  Data Sources(ODBC) 

4.  User DSN  Add  14 

 14  Data Sources(ODBC) 

5.  MySQL ODBC 5.1 Driver  Finish  15 

 15  ODBC Driver 
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6.  16 

Data Source Name = pollexpert

Server =  IP Address  Server 

User = 

Password = 

Database = pollexpert 

 16  ODBC Driver 

 pollexpert.exe

 Project  Create 

Template  17 

 17
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 Create Template  18 

 18  Create Template 

1.

2.

3.

4.

5.  Pixel Noise  Pixel 

6.  Rating 
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 Template  Create Variable  19 

 19  Create Variable 

 Template  Recognition  20

 20  Recognition
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 Recognition 

 Recognition  Template 

 Recognition 

 Recognition 

 Recognition 

 0 

 Err  0 , 1 , 2 

 21 

 21

 Recognition 

 Recognition  Statistical Analysis 

 Frequency, Percentage  Mean

 Frequency  22
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 22  Frequency

 Percentage  23

 23  Percentage 

 Mean  24
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