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ABSTRACT

This project proposes * Character segmentation on form for Microcomputer” . The
algorithm consists of the several routines witch is finally resulting successfully character
segmentation. Characters written on the paper forms , are extracted by scanner and become input
for segmentation. The identification is devided character and picture. The experiment had been

conducted.
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Seg 2=0 Seg.4=1
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1 1 1 0 {\IZA 1 I 1170
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1o 1 1 1 1 01 1 Y
1o 1 1 1 1 0 1 1 o1
1 0 1 1 1 1 0 1 P11
P o 1 1 1 1 0 1 10
1 0o 1 1 1 1 0 1 o 1
11 0 1 1 0 1 1 110
I 1 1 0 0 1 1 1 ol
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Seg 5=1U
11
1 1
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11
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11
11
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1 0
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1 0
10
10
7 !

Seg 8=U
I
I\ V¢,
1 0
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11
P (g1
|
1 .1}
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11
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Seg 9 =2
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11
1 0
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11
11
11
11
11
1 0
1 0
11

Seg 10=2
11
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1 0
1 0
11
11
1 0
1 0
11

Seg 11=4
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1 1
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1 1
1 1
1 1
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Ty
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g1
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- 150 dpi
- 200 dpi
- 300 dpi

v ~q Y - o Vo & A
3.3.2. voyan lrlunmsnameulianyazued Font AU 8 ANYAIL AD

- Angsana New

- Browallia New

- Crodia New
- Dillenia UPC
- Eucrosia UPC
- Freesia UPC
- Iris UPC
- jasmine UPC
Resolu- . &t an k)
VU0 File Size PIHIUAT
~tion 2 3 (
(Pixels) (KB) oNHI 1UIU % IUIN %
(dpi)
1012
150 51.7 618 597 96.6 21 34
x413
1350
200 92.4 618 595 96.3 23 3.7
x 550
2024
300 206.3 618 611 98.9 7 1.1
x 825

M3 1.1 4aAINANITNAGBINTTI segment AIONYTNHIING Angsana New Y11 18
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Resolu- . o an Ha
VU File Size FTIHIUAD
-tion o 3 i
(Pixels) (KB) PNHI FTHIU % PTHIU %
(dpi)
1012
150 53.6 618 601 97.2 17 2.8
x 428
1350
200 95.8 618 602 97.4 16 2.6
x 570
2024
300 213.8 618 610 98.7 8 1.3
x 855
Q131971 1.2 UaAINENITNAA0INIIH segment AI0nY 3N INE Browallia New Y1410 18
Resolu- )k > an HA
YUIA File Size P1HIUA
-tion {. g o
(Pixels) (KB) NHI IUIU % NUIU %
(dpi)
1012
150 31.9 356 318 89.3 38 10.7
x 255 3
1350
200 57.2 356 326 91.6 30 8.4
x 340
2024
300 127.3 356 337 94.7 19 5.3
x 509

M3197 1.3UaAINan1snAaeIN1sNI segment ﬁ?ﬁﬂyiﬁ7yléj\7ﬂqy Angsana New YH19 18
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YU File Size | 911312
~-tion » o
(Pixels) (KB) oNHI IUIN % IHIU %
(dpi)
1011
150 34.8 356 348 97.8 8 2.2
x 278
1348
200 62.2 356 348 97.8 8 2.2
x 370
2021
300 138.8 356 348 97.8 8 2.2
x 555

M13197 1.4 H@AIHANTSNAADIN13 111 segment AIONYINIHIOINGY Browallia New V1R 18
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4.3 T1lsunsu

function image_1(action)

% IMAGE_1 Image Processing For Thai & English Document For line
% Extract of Picture And Charactor Extract or Segmentation of

% line Picture For source Other Projects

% Process Extract line and charactor all image

% Line Extract from image

% Charactor Extract Or Segmentation from Each line picture

% Demo Application that show this program can segmentation and matching
% with thai charactor database & english charactor database then program

% will response with menaing of input picture in Thai & English Document

clear;
close all;
play= 1;

stop=-1;

if nargin<1,
action='"initialize":

end;

if stremp(action,'initialize"),

oldFigNumber=watchon;



figNumber=figure( ...

'Name',' Thai Charactor Form Reader BY Image Processing’, ...

'Color', [.8 .8 .8], ...
‘NumberTitle','off', ...
'‘Position’,[ 10,5, 785, 570] ,...

‘Menubar','none’, ...

‘Color', [.7 .7 .7],...
‘Visible', 'off');
axes( ...

‘Units','normalized’, ...
'‘Color', [.8 .8 .8], ...
'Position',[0.034 0.06 0.735 0.90], ...

‘Visible','off');

axis([0 10 11);
labelColor=[0.8 0.8 0.8];
top=0.95;
bottom=0.05;
yInitLabelPos=0.90;
left=0.825;
labelWid=0.15;
labelHt=0.05;
btnWid=0.15;
btnHt=0.05;
btnOffset=0.003;
spacing=0.05;
frmBorder=0.02;

yPos=0.05-frmBorder;

frmPos=[left-frmBorder yPos btnWid+2*frmBorder 0.9+2*frmBorder];

h=uicontrol( ...
‘Style','frame’, ...
‘Units','normalized’, ...
‘Position’,frmPos, ...

'‘BackgroundColor',[0.50 0.50 0.50]);

20
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labelStr="Demo Application’;
callbackStr="process1";
closeHndl=uicontrol( ...
'Style','push’, ...
‘Units','normalized’, ...
'position’, [left bottom+14*btnHt+spacing btnWid 2*btnHt], ...
'string’,labelStr, ...

‘call’,callbacksStr);

labelStr='Step.Step Process';
callbackStr="'process2";
closeHndl=uicontrol( ...
‘Style','push’, ...
‘Units','normallized’, ...
'position’, [left bottom+11*btnHt+spacing btnWid 2*btnHt], ...
'string',labelStr, ... .

‘call',callbackStr);

labelStr="Demo Form.Extract’;
callbackStr="process3’, —
closeHndl=uicontrol( ...
‘Style','push’, ...
'Units','normalized’, ...
'position’, [left bottom+8*btnHt+spacing binWid 2*btnHt], ...
'string',labelStr, ...

‘call’,callbacksStr);

labelStr="About';
callbackStr= 'helpwin image_1"
infoHndl=uicontrol( ...
‘Style','push’, ...
‘Units','normalized’, ...
'position’, [left bottom+2*btnHt+spacing btnWia 2*btnHt], ...
‘string',labelStr, ...

‘call’,callbackStr);



jabelStr="Close".

callbackStr='close(gcf)";

closeHndl=uicontrol( ...
'Style','push’, ...

'"Units','normalized’, ...

'position’, [left bottom btnWid 2*btnHt], ...

'string',labelStr, ...

‘call',callbackstr);

watchoff(oldFigNumber);

[xx, mapxx]=imread(logo.bmp");
image(xx);

colormap(mapxx);

figure(figNumber);

end
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% Main process? ;

clear;

more off;

echo off;

cle;

count_char_a = 0;
count_char = 0;
aaaa = 0,

mm = 0;

nn =0;

[image_file,pwd]=uigetfile(Image File;.bmp:* jog;*.pox;*.tif;*.hdf;*.xwd','Open Image File");

if ((image_file==0)&(pwd==0))
warndig(' sni@nnnsi@aniva anag ', Image Processing ');
waitforbuttonpress;
return;

end

pwd_image_file = strcat(pwd,image._file);
info = imfinfo(pwd_image_file);
[x,map]=imread(pwd_image_ﬂle);
image(x);

colormap(map);
[row_data_1]=ext_row(x,info);
size_row_data = size(row_data_1);
row_data_max = size_row_data(1 )
picture_max = row_data_max/2;
start_1=1;

map =[000;1 1 1];

for d=1:picture_maxi
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plcturezones(info.Height,info.Width);
for a=row_data_1(start_1 ):((row_data_1(start_1+1 N-1)
for b=1:info.Width
picture(a,b)zx(a,b);
end
end
start_1 = start_1+2;
p|cture=uin18(picture);
xx = picture;
[col_data] = ext_col(xx,info);
[row_data_2] = ext_row(xx,info);
size_pict_height = row_data_2(2)-(row_d ata_2(1)-1);
size_col_data = size(col_data);
col_data_max = size_col_data(1,2);
picture_max2 = col_data_max/2;
start = 1;
for d=1:picture_max2
size_pict_width = colﬂdata(star‘tﬂ)—col_data(start);
picture=ones(size_pict_height,size_pict_width);
cc=1,
for k=(col_data(start)-1 ):(col_data(start+1 )
m=0;
for |=(row_data_2(1)-1): row_data_2(2)
rr=rr+1;
picture(rr,cc)=x(,K);
end
cc=cc+1;
end
start = start+2;
picture:uintB(picture);
picture = double(picture);
picture_size = size(picture),
wd = picture_size(1,2);
hd = picture_snze(1,1);

picture_temp = ones((hd-2),(wd-2)):



for i = 1:(hd-2)
forj = 1:(wd-2)
picture_temp(i,j)Zpicture((H-1),(j+1));
end
end
if ((any(all(picture_temp)')== )|(any(all(picture_temp'))==1))
[count_char_a] = again_1 (picture,map,count_char);
count_char = count_char_a;
else
[mm,nn]= div_sp1(picture);
if (nn~=0)
[aaaa]:showdiv1(picture,mm,nn,count_char);
count_char=aaag;
else
count_char = count_char+1;
directory = streat(pwd,\);
name_pic = strcat('Char_',num25tr(count_char),'.bmp‘);
full_name = streat(directory,name_pic);
imwrite(uintS(picture),map,full_name,‘bmp‘);
end
end
end
end
errordig( wmmum@ﬂmfﬁﬁﬁwﬁugmﬂﬁmﬁ@ﬁﬁ@fgimﬂm?ﬁﬂﬂiﬂmﬂm ' “Image Processing ');
waitforbuttonpress;
for pp = 1:count_char
pwd_seg = pwd;
name_seg = strcat(pwd_seg,'Char_',num2str(pp),‘.bmp‘);
[zz.map]:imread(name_seg'bmp‘);
eval(['Seg_'num2str(pp) '=2z']);
end
delete Char*.bmp
load angsana;
load cordial;

Zero_tag = '0%



seg_max = count_char;
max_type_char = 2;
for i = 1:seg_max
a =strcat('Seg_',num2str(i))t
found = 0;
for k = 1:max_type_char
if (k==1)
type ="'A_", max_char_of_type = 140;
else
type ='C_" max_char_of_type = 140;
end
forj= 1:max_char_of_type
aa=strcat(type,num2str()));
b = eval(a);
b = double(b);
bb = eval(aa);
bb = double(bb);
if size(b)==size(bb)
if (double(b ==double(bb))
eval(['S_'num2str(i) ' = strcat(type,numZStrd))‘]);
found=1;
break;
end
end
end
end
if (found==0)
eval(['S_'num2str(i) ' = Zero_tag']);
end

end
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% calculator %

if ((size(evaI(SJ))==size(A_140))I(size(eva|(8_1))::sae(C_MO))}

if all((S_1=="A_140"|(S_1=="C_140"))")&all(((S_2=="A_49")|(S_ =='C_49")))&all(((S_3=="A_46")|
(S_3=="C_46")")&all(((S_4=="A_50"|(S_4=="C_50"))")&all(((S_ =='A_3"|(S_5=='C_3"))")&all
((S_6=="A_33")|(S_6=="C_33")))&all(((S_ =='A_41)(S_7=="C_41"))&all(((S_8=="A_5")|
(S_8=='C_5'))')&aII(((S_9=='A_3')|(S_9=='C_3'))')&a|l(((8_10=='A_18’)|(S_10::‘C_18'))‘)&all
((S_11=="A_50"|(S_11=="C_50")")&all(((S_12=="A_34")|(S_12=="C_34")))&all(((S_1 3=="A_2")
(S_13=="C_29)")
dos(‘'calc.exe'),

end

% Paint Brush

elseif ((size(eval(S_1))==size(A_35))|(size(eval(S_1))==size(C_39)))

if all(((S_1=="A_35)|(S_1 =='C_35")))&all(((S_2=='A_45")|(S_2=="C_45"))&all(((S_3=="A_18")|
(S_3=="C_18"))"&all(((S_4=='A_33")|(S_4=="C_33")))&all(((S_5=="A_25)|(S_ =='C.25")")&all
(((S_6=="A_81)|(S_6=='C_61"))
dos('pbrush.exe');

end

% Cdplayer

elseif ((size(eval(S_1 ))==size(A_47))|(size(eval(S_2))==size(C_47)))

if all(((S_2=='A_47")|(S_2=="C_47"))")8&all(((S-3=="A-9)|(S_3=="C_9))&all(((S_4=="A_18)|
(S_4=="C_18")))&all(((S_5=="A_50")|(S_5=='C_50"))")&all(((S_6=="A_28")|(S_6=="C_28"))&all
((S_7=="A_34")|(S_7=="C_34")))&all(((S_8=="A_5|(S_8=='C_5"))
dos('cdplayer.exe’);

end



% Document Wordpad

elseif ((size(eval(8_1))::size(A_SO))I(SiZe(eval(SJ))=:size(C_50)))

if all(((S_1=="A_50"|(S_1=="C_50")")&all((S_2=="A_41 IN(S_2=='C_41"))")&all(((S_3=="A_1")|
(5_3=='C_1 '))')&all(((8_4=='A_38')|(S_4:='C_38'))')&a||(((S_5=:‘A_45')|(S_5=='C_45'))‘)&all
((S_6=='A_33")|(S_6=="C_33")"
dos('write.exe’):

end

% Media Player

elseif ((size(eval(S_1))==size(A_43))|(size(eval(S_1 ))==size(C_43)))

if all(((S_1=="A_43")|(S_1=="C_43")))&all(((S_2=="A1 89[(S_2=='C_18"))&all(((S_3=="A_39")|
(S_3=='C_39"))")&all(((S_ =='/-\_23’)|(S_4=:'C_23'))‘)&a||(((S_5=='A_5')|(S_5=='C_5'))')&a||
((S_6=='A_61")|(S_6=='C_61")))
dos(‘mplayer.exe’);

end

else

warndig(' laigwn30 Match ﬁuﬁmﬂﬂlu Database 15"’ Image Processing ');

waitforbuttonpress;
end
[xx, mapxx]=imread('logo.bmp’),

image(xx);

colormap(mapxx);
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% Main process2;

clear;

more off:

echo off;

cled

count_char_out = 0;
count_char = 0;
cout_out = 0;

nn =0,

mm = O;

[image_ﬂle,pwd]:uigetﬁle(‘|mage File;*.bmp;*.jpg;*.pcx:*.tif:*.hdf;fxwd"‘Open Image File');

if ((image_file== Y&(pwd==0))

warndig( anannnsaaning anas !, Image Processing ');

waitforbuttonpress;
return;

end

pwd_image_ﬁle = stroat(pwd,image_ﬁle);
info = imfinfo(pwd_image_file);
[x,map]:imread(pwd_image_ﬁ\e);
image(x);

colormap(map);
errordig(‘NNLaNATFURATY FANNSUEINUIINAFI NS
waitforbuttonpress;

[row_data_1] = ext_row(x,info);
size_row_data = size(row_data_1),
row_data_max = size_row_data(1,1);
picture_max1 = row_data_max/2;

start_1 =1,

map =[000;1 11

for d=1:picture_maxi

' Image Processing’);
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picture=ones(info. Height,info.Width),
for a=row_data_1(start_1):((row_data_1 (start_1+1))-1)
for b=1:info.Width
picture(a,b)=x(a,b);

end

start_1 = start_1+2;
picture=uint8(picture);
image(picture),
colormap(map);

choice = questdlg("*fl’lmi‘flu“?iﬂLLﬂNgﬂﬂ’]Wﬁg‘@i@J ' Image Processing ', 'Yes''No','No’);

switch choice,
case 'Yes',

show=strcat('Save As Line Picture_',num2str(d));

[save_image_ﬁle,save_pwd]:uiputfile('*.bmp',show);

if (save_image_file~=0)
save_pwd_image_file = strcat(save_pwd,save_image_file);
imwrite(picture,map,save_pwd_image_fiie,‘bmp‘);

end

end

ch1 = questdlg('ﬁ”\ﬂ’\?ﬁmmﬂﬁ'}ﬁﬂwi ' Image Processing', Yes''No','Exit’,'Exit);
switch ch1,

case 'Yes',

XX = picture;

[col_data] = ext_col(xx,info);

[row_data_2] = ext_row(xx,info);

size_pict_height = row_data#Z(2)—(row_data_2(1)—1);

size_col_data = size(col_data);

col_data_max = size_col_data(1,2);

picture_max2 = col_data_max/2;

start 2 =1,
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for d=1:picture_max2
size_pict_width = col_data(start_2+1)-col_data(start_2):
picture=ones(size_pict_height,size_pict_width);
cc=1;
for k=(col_data(start_2)-1):(col_data(start_2+1))
m=0;
for I=(row_data_2(1)-1):row_data_2(2)
rr=rr+1;
picture(rr,cc)=x(l,k);
end
cc=ccH+1,
end
start_2 = start_2+2;
picture=uint8(picture);
image(picture);
colormap(map);
picture = double(picture);
picture_size = size(picture);
wd = picture_size(1,2);
hd = picture_size(1,1);
picture_temp = ones((hd-2),(wd-2));
fori= 1:(hd-2)
forj = 1:(wd-2)
picture_temp(i,j)=picture((i+1),(+1));
end

end

if ((any(all(picture_temp)')==1)|(any(all(picture_temp'))==1))
ch_ext_again = quéstdlg('mwﬂéﬁﬁmimﬁlwgwmﬁqﬁﬂm@q ﬁ’)ﬂﬂiLLﬂﬂﬁ’JﬁﬂH?%ﬂﬂ%& ?
"' Image Processing','Yes','No','Yes");
switch ch_ext_again,
case 'Yes',
[count_char_out] = again_2(picture, map,count_char);
count_char = count_char_out;

end
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else
[mm,nn]= div_sp2(picture);
if (nn~=0)
errordig( mwﬂﬁa:ﬁma*m?:‘@mgwmﬁaﬁﬂm'agj FnnsugnEaEnEeBNATE 2 Image
Processing '),
waitforbuttonpress;
[cout_out]:shovvdiv2(picture,mm,nn,count_char);
count_char =cout_out;
else
errordig(’ AwEElusensReielaigunsouaneantéEnuda ' Image Processing ';
waitforbuttonpress;
count_char = count_char+1;
choice = questdlg("‘fmm?ﬁuﬁﬂLL“W&J;}‘%JJ‘M‘WM?@‘L&J ' Image Processing ','Yes','No','No);
switch choice,
case 'Yes!,
show=strcat('Save As Charactor Picture_',num2str(d));
[save_image_file,save_pwd]:uiputfile(‘*.bmp',show);
if (save_image_file~=0)
save_pwd_image_file = strcat(save_pwd,save_image_file);
imwrite(picture,map,save_pwd_image_ﬁle,'bmp');
end
end
end
end
end
case 'Exit’
[xxx,mapxxx]=imread(logo.bmp’);
image (xxx);
colormap(mapxxx);
return;
end
errordig(‘ Fansszsnanatiussviesell . Image Processing):
waitforbuttonpress;
end

errordig(’ auqmm?‘iﬁmlugﬂﬂ’\wﬁ ""Image Processing’);
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waitforbuttonpress:
[xx,mapxx]=imread('logo.bmp");
image(xx);

colormap(mapxx);
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% main process3
clear;
more off:
echo off;
cle;
limage_file,pwd]=uigetfile('lmage File;.bmp:*.jpg;*.pox;*.tif;*.hdf;*.xwd','Open Image File");
if ((image_file==0)&(pwd==0))
warndig(' sniannisidantWa mnas ' Image Processing );
waitforbuttonpress;
return;
end
pwd_image_file = strcat(pwd,image_file);
info = imfinfo(pwd_image_file);
[x, mapl=imread(pwd_image_file);
image(x);
colormap(map);
errordlg(tnmwasusiuaiu finsuenyszinvaesedi ' Image Processing '),
waitforbuttonpress;
[row_data_1]=ext_row(x,info);
size_row_data = size(row_data_1);
row_data_max = size_row_data(1,1);
picture_max_1 = row_data_max/2;
height = row_data_1(2)-row_data_1(1 )+1;
width = info.Width;
picture = ones(height,width);
start_1=1;
=1
=
map =[000;1 1 1];
X1=X;
X2=X;
X3=X;
X4=X;

X5=X;
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XB6=X;
X7 =X,
x8=X;

Xx9=x;

for i = row_data_1(1)-1:row_data_1(2)
=%
for| = 1:width
picture(ii,jj) = x(i,));
=i+
end
i =i+,
end
map=1[000;111];
XX = picture;
size_xX = size(xx);
load ext_form;
form1 = double(form1);
form2 = double(form2);
size_form1 = size(form1);

size_form2 = size(form2);

if (size_xx==size_form1)
if (xx==form1)
errordig(’ guuuuresaniy SraalaesiArssunans tssaanatasialy | Image Processing \);
waitforbuttonpress;
pOsS_X = [706,1102,5921102,548,1102,80,1015,188,1 102,608,1102,453,908];
pos_y = [‘l13,206,213,272,279,338,349,405,412,471,487,537,615,773];
errordig(’ LapsduTne sy sagisialil " Image Processing );
waitforbuttonpress;
[block1]=gen_pic(x1,pos_x(1,1),pos_><(1,2),pos_y(1,1),pos_y(1,2));
image(uint8(block1));
colormap(map);
choice = questdlg("‘fmmiﬁuﬁﬂLL‘W&J@%JJT]WM?‘@M '“Image Processing ', 'Yes''No'/NoY;

switch choice,
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case 'Yes',
show=strcat(‘'Save As Line Picture_',num2str(d));
[save_image_ﬁle,save_pwd]=uiputﬁ\e(‘*‘bmp‘,show);
if (save_image_file~=0)
save_pwd_image_file = strcat(save_pwd,save_image_file);
imwrite(block1 ,map.save_pwd_image_ﬁle,'bmp');
end
end
ch = questdlg(’ FansFmLansaenes |\ Image Processing "'Yes''No','Exit','Yes");
switch ch,
case 'Yes'
save_im = strcat(pwd,\block.bmp");
imwrite(uintB(block1),map,save_im,'bmp');
aaa;
delete block.bmp
case 'Exit’
[xx.mapxx]Zimread('Iogo.bmp');
image(xx);
colormap(mapxx);
return;
end
errordig(’ LAPNANINE AN ITDINETH ﬁqgﬂm'@iﬂ ' "Image Processing );
waitforbuttonpress;
[block2]=gen_pic(x2,pos_x(1 ,3),pos_><(1,4),pos_y(1,3),pos_y(1,4));
image(uint8(b\ock2));
colormap(map);
choice = questd!g('ﬁ’mﬂ?ﬁuﬁﬂLLﬂNgﬂﬂ’lWiﬁ@l&i ' Image Processing ','Yes','No''No'):
switch choice,
case 'Yes',
show=strcat('Save As Line Picture_',num2str(d));
[save_image_file,save_pwd]:wputﬁle('*.bmp',show);
if (save_image_file~:0)
Save_pwd_image_file = strcat(save_pwd,save_image_ﬁ\e);
|mwrite(b|ock2,map,save_pwd_mage_ﬂle,'bmp');

end
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end
ch = questdig(' MNN1sFmLENAa8NEe ' Image Processing ','Yes','No','Exit’'Yes');
switch ch,
case 'Yes'
save_im = strcat(pwd,\block.bmp');
imwrite(uint8(block2),map,save_im,'bomp");
aaa;
delete block.bmp
case 'Exit’
[xx,mapxx]=imread('logo.bmp");
image(xx);
colormap(mapxx);
return;
end
errordlg( uamsaauRilusaiaa Asgilsialyl 4 Image Processing ;
waitforbuttonpress;
[block3]=gen_pic(x3,pos_x(1,5),pos_x(1,6),pos_y(1,5),pos_y(1,6));
image(uint8(block3));
colormap(map);
choice = questdlg("Vloﬂma‘ﬁuﬁmtﬁugﬂﬂﬁwu‘?@‘lﬂ "' Image Processing ', 'Yes','No','No");
switch choice,
case 'Yes',
show=strcat('Save As Line Picture_‘,num2str(d));
[save_image_file,save_pwd]=uiputfile("".bmp’, show);
if (save_image_file~=0)
save_pwd_image_file = strcat(save_pwd,save_image_file);
imwrite(block3,map.save_pwd_image_file,'bmp’);
end
end
ch = questdig(' MNIARLANAYIANES '’ Image Processing ','Yes','No', Exit','Yes));
switch ch,
case 'Yes'
save_im = strcat(pwd."\block.bmp");
imwrite(uint8(block3),map,save_im,'omp’);

aaa;
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delete block.bmp
case 'Exit’
[xx,mapxx]=imread(‘logo.bomp");
image(xx),;
colormap(mapxx);
return;
end
erordlg( wansdnuRiusagnus segdsield . Image Processing );
waitforbuttonpress;
[block4]:gen_pic(x4,pos_x(1,7),pos_x(1.8),pos_y(1,7),pos_y(1,8));
image(uint8(block4));
colormap(map);
choice = questdig(Minmstisiinudlagilnanaisalsl ! Image Processing ''Yes','No','No');
switch choice,
case 'Yes',
show=strcat('Save As Line Picture_',num2str(d));
[save_image_file,save_pwd]=uiputfile(*.bmp’.show);
if (save_image_file~=0)
save_pwd_image_file = strcat(save_pwd,save_image_file);
imwrite(block4,map, save_pwd_image_file,'omp’);
end
end
ch = questdig(' MNsFRLENAIENS ' Image Processing”,'Yes','No'‘Exit', Yes');
switch ch, -
case 'Yes'
save_im = strcat(pwd, \block.bmp®).
imwrite(uint8(block4),map,save_im, bmp’),
aaa;
delete block.bmp
case 'Exit’
[xx, mapxx]=imread(logo.bmp’);
image(xx);
colormap(mapxx);
return;

end
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errordig(’ uamsN TN lviriu... ﬁqgﬂﬁiﬂlﬂ ' “Image Processing ');
waitforbuttonpress;
[block5]zgen_pic<x5,pos_x(1,9),pos_x(1,10),pos_y(1,9),pos_y(1,10));
image(umtB(bIock5));
colormap(map);
choice = questdlg(‘“fl’m']?ﬂuﬁﬂLL‘NN@&JI\WWV@@I&J "' Image Processing ','Yes','No"."No’);
switch choice.
case 'Yes'.
show=strcat('Save As Line Picture_',num2str(d));
[save_image_ﬂle,save_pwd]Zuiputﬁle('*lbmp',show);
if (save_image#file~:O)
save_pwd_image_file = strcat(save_pwd,save_image_file);
imwrite(block5,map.save_pwd_image_file,'bmp');
end
end
ch = questdig( FnnIRALEnFasnEs | Image Processing "Yes','No', 'Exit,'Yes"),
switch ch,
case 'Yes'
save_im = strcat(pwd,\block.bmp*);
imwrite(uint8(block5),map,save_im,'bmp');
aaa;
delete block.bomp
case 'Exit’
[xx,mapxx]Zimread('Iogo.bmp‘);
image(xx);
colormap(mapxx);
return;
end
errord|g(‘mwmud%ﬂuﬁmw‘%@Lfm ' " Image Processing’);
waitforbuttonpress;
[box1] = gen_pic(x8,319,347,510.536);
[box2] = gen_pic(x9,443,468,510,537);
check_box1 = all(al\(doub\e(box1))’):
check_box2 = all(all(double(box2))"):

if (check_box1 ==0)
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questdig(‘lFuenRuanly ' Image Processing ' 'OK','OK’);
elseif (check_box2==0)
questd\g('lﬁmuﬁmmﬁ.. &Tﬂgﬂ[ﬁi@l‘ﬂ " Image Processing ','OK’,"'OK");
[blockG]:gen_pic(XG,pos_x(1,11),pos_x(1,12),pos_y(1,11),pos_y(1,12));
image(uint8(blocke));
colormap(map);
choice = questdlg("‘fmm‘s‘ﬂuﬁﬂtl,ﬁugﬂn’]wu?@lai ' Image Processing ','Yes','No','No');
switch choice,
case 'Yes',
show=strcat('Save As Line Picture_',num2str(d));
[save_image_file,save_pwd]:uiputﬁle('*.bmp‘,show);
if (save_image_file~=0)
save_pwd_image_file = strcat(save_pwd,save_image_file);
imwrite(block6,map,save_pwd_image_file,'bmp’);
end

end

ch = questdig( MM FRLENFRENST ' Image Processing ''Yes','No','Exit','Yes");
switch ch,
case 'Yes'
save_im = strcat(pwd,"\block.bmp’);
imwrite(uint8(block6),map,save_im,'bmp');
aas;
delete block.bmp
case 'Exit’
[xx,mapxx]=imread('logo.bmp");
image(xx);
colormap(mapxx);
return;
end
end
errordig(’ mem?m?ﬁl@...éﬂm @T\igﬂ[ﬁiﬂiﬂ ' ' Image Processing ),
waitforbuttonpress;
[block7]=gen_pic(x7 pos_x(1,13),pos_x(1 14),p0s_y(1,13),p0s_y(1,14));

image(uint8(block?));



colormap(map);
choice = questdlg(_"ﬁ’mﬁ?ﬁuﬁﬂLLWNQHﬂWWM?@l&J ' Image Processing ','Yes','No','No");
switch choice,
case 'Yes/,
show=strcat('Save As Line Picture_",num2str(d));
[save_image_file,save_pwd]=uiputfile(".bmp',show);
if (save_image_file~=0)
save_pwd_image_file = strcat(save_pwd,save_image_file),
imwrite(block7,map,save_pwd_image_file,'bmp");
end
end
ch = questdig(' MNTAALANGEAANET ' Image Processing '.'Yes''No''Exit','Yes);
switch ch,
case 'Yes'
save_im = strcat(pwd, \block.bmp');
imwrite(uint8(block7),map,save_im,'bomp");
aag;
delete block.bmp
case 'Exit'
[xx,mapxx]:imread('logo.bmp');-
image(xx);
colormap(mapxx);

return;

end
end
elseif (size_xx==size_form2)
if (xx==form?2)
errordig(’ guuwuumasily ﬁw@%@ﬁmfawﬁy svainanasielil ' Image Processing ');
waltforbuttonpress;
end
else
errordig (' hm’uﬂmWM’a‘fw?; match fule " Image Processing ');
waitforbuttonpress:

end
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questdig(" Auganslszananalunesuil '’ Image Processing ', 'OK','OK");
[xx,mapxx]=imread('logo.bomp');
image(xx);

colormap(mapxx); ‘ -
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o4 fine column in matrix uint8 is non zero
9% matrix is uint8 array (only) 7?7

% in column if have only zero return 0 >>
% return 1 if in column is ali non zero <<
function [column]=colnon_0(matrix)

% convert uint8 to double

double_matrix = double(matrix);

% return row is non zero

column = all(double_matrix);

% fine row in matrix uint8 is non zero
% matrix is uint8 array (only) ??7?

% in row if have only zero return 0 >>
% return 1 if in row is all non zero <<

function [row]=rownon_0(matrix)

% transpose matrix to change row to column

matrix_t = (matrix’);

% convert uint8 to double
double_matrix = double(matrix_t);
% return row is non zero
row_matrix = all(double_matrix);

row = row_matrix’;
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function [col_data]=extract_col(x,info):
col_1=colnon_0(x):
b=1;
temp=col_1(1,1);
if temp~=0

for a=2:info.Width

if (col_1(1,a)==not(temp))
w(b)=a;

temp=col_1(1,a);

b=b+1;
end
end
end
if temp==0
w(1)=1;
b=2

for a=2:info.Width
if (cal_1(1,a)==not(temp))
w(b)=g;
temp=col_1(1,a);
b=b+1;
end
end
end

col_data=w;

function [row_data]=extract_row(x,info);
row_1=rownon_0(x);
b=1;
temp=row_1(1,1);
iftemp~=0

for a=2:info.Height

if (row_1(a, 1)==not(temp))
y(b)=a;

temp=row_1(a,1);
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b=b+1;
end
end
end
if temp==0
y(1)=1;
b=2:

for a=2:info.Height
if (row_1(a,1)==not(temp))
y(b)=a;
temp=row_1(a,1);
b=b+1;
end
end
end

row_data=y",

function [count_char_out] =again_1 (picture_in,map,count_char_in);
count_char_1 = 0;
mm = 0;
nn=0;
bbbb = 0;
picture=0;
map =[000;1 117
count_char = count_char_in;
count_char_out=0;
picture_size1 = size(picture_in),
Height1 = picture_size1(1,1);
Width1 = picture_size1(1,2);
row_1=rownon_O(picture_in);
b=1;
temp=row_1(1,1);
if temp~=0

for a=2:Height1

if (row_1(a,1)==not(temp))
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y(b)=a;

temp=row_1(a,1);

b=b+1;
end
end
end
if temp==0
y(M=1;
b=2;

for a=2:Height1
if (row_1(a,1)==not(temp))
y(b)=a;
temp=row_1(a,1);
b=b+1;
end
end
end
row_data=y";
row_data_1 = row_data;
size_row_daté = size(row_data_1);
row_data_max = size_row_data(1,1);
picture_max1 = row_data_max/2;
start_1 = 1;
for d=1:picture_max1
picture=ones(Height1,Width1);
for a=row_data_1(start_1):((row_data_1(start_1+1))-1)
for b=1:Width1
picture(a,b)=picture_in(a,b);
end
end
start_1 = start_1+2;
picture=uint8(picture);
XX = picture;
col_1=colnon_0(xx);

picture_size2 = size(xx);
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Height2 = picture_si262(1,1);
Width2 = picture_size2(1,2):
b=1;
temp=col_1(1,1);
if temp~=0
for a=2:Width2
if (col_1(1.a)==not(temp))
w(b)=a;
temp=col_1(1,a);
b=b+1;
end
end

end

b=2
for a=2:Width2
if (col_1(1 ,a)==not(temp))
w(b)=a;
temp=col_1(1,a);
b=b+1;
end
end
end
col_datal =w;
col_data = col_data1;
picture_size2 = size(xx);
Height2 = picture_size2(1,1);
Width2 = picture_size2(1,2):
row_1 = rownon_0(picture);
b=1;
temp=row_1(1,1):
if temp~=0
for a=2:Height2

if (row_1(a, 1 )==not(temp))
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y(b)=a;
temp=row_1(a,1);
b=b+1;
end
end
end
if temp==
y(1)=1;
b=2;
for a=2:Height2
if (row_1(a,1)==not(temp))
y(b)=a;
temp=row_1(a,1);
b=b+1;
end
end
end
row_data=y";
[row_data_2] = row_data;
size_pict_height = row_data_2(2)-(row_data_2(1)-1);
size_col_data = size(col_data);
col_data_max = size_col_data(1,2);
picture_max2 = col_data_max/2;
start =1,

for d=1:picture_max2

size_pict_width = col_data(start+1)-col_data(start);

picture=ones(size_pict_height,size_pict_width);
cc=1,
for k=(col_data(start)-1):(col_data(start+1))
=0,
for I=(row_data_2(1)-1):row_data_2(2)
r=rr+1;
picture(rr,cc)=picture_in(l,k);
end

cc=cc+1;
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end
start = start+2;
picture = uint8(picture);
picture = double(picture);
picture_size = size(picture),
wd = picture_size(1,2);
hd = picture_size(1,1);
picture_temp = ones((hd-2),(wd-2));
fori = 1:(hd-2)
forj = 1:(wd-2)
picture_temp(i,j):picture((i+1),(j+1));
end
end
if ((any(all(pioture_temp)')==1)I(any(all(picture_temp'))zz1))
[count_char_1] = again_1 (picture,map,count_char);
count_char = count_char_1;
else
[mm,nn]= div_sp1(picture);
if (nn~=0)
[bbbb]=showdiv1 (picture,mm,nn,count_char);
count_char = bbbb;
else
count_char = count_char+1;
directory = strcat(pwd,\')::
name_pic = strcat('Char_‘,num2str(count_char),'.bmp‘);
full_name = strcat(directory,name_pic);
imvvrite(uint8(picture),map,full_name,‘bmp');
end
end
end
end

count_char_out = count_char;
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function [count_char_out] :again_2(picture_in,map,count_char_in);

count_char_out = 0;
count_char_1 =0;
count_char_2 =0;

mm = 0;

nn =0;

map=[000;111],
count_char = count_char_in;

picture_sizel = size(picture_in);

Height1 = picture_size1(1,1);

Width1

picture_size1(1,2);
row_1=rownon_0(picture_in),
b=1;
temp=row_1(1,1);
if temp~=0

for a=2:Height1

if (row_1(a,1)==not(temp))
y(b)=a;

temp=row_1(a,1);

b=b+1;
end
end
end
if temp==0
y(h)=1
b=2,

for a=2:Height1
if (row_1(a,1)==not(temp))
y(b)=a;
temp=row_1(a,1);
b=b+1;
end
end

end
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row_data=y"
row_data_1= row_data;
size_row_data = size(row_data_1);
row_data_max = size_row_data(1,1);
picture_max1 = row_data_max/2;
start_1=1;
for d=1:picture_max1
picture=ones(Height1,Width1);
for a=row_data_1(start_1):((row_data_1(start_1+1))-1)
for b=1:Width1
picture(a,b)=picture_in(a,b);
end
end
start_1 = start_1+2;
picture=uint8(picture);
Xx = picture;
col_1=colnon_0(xx);
picture_size2 = size(xx);
Height2 = picture_size2(1,1);
Widt>h2 = picture_size2(1,2);
b=1;
temp=col_1(1,1);
if temp~=0
for a=2:Width2
if (col_1(1,a)==not(temp))
w(b)=a;
temp=col_1(1,a);
b=b+1;
end
end
end
if temp==
w(1)=1;
b=2
for a=2:Width2
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if (col_1(1 ,a)==not(temp))
w(b)=2a;
temp=col_1(1,a);
b=b+1;
end
end
end
col_datal=w;
col_data = col_datat;
picture_size2 = size(xx);
Height2 = picture_size2(1 )
Width2 = picture_size2(1 2
row_1 =rownon_0(picture);
b=1;
temp=row_1 “,1);
if temp~=
for a=2:Height2
if (row_1(a,1 y==not(temp))
y(b)=a;
temp=row_1(a,1 );
b=b+1;
end
end
end
if temp==
y(1)="1;
b=2;
for a=2:Height2
if (row_1 (a,1)==not(temp))
y(b)=a;
temp=row_1(a,1);
b=b+1;
end
end

end
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row_data=y"
[row_data_2] = row_datg;
size_pict_height = row_data_2(2)-(row_data_2(1)-1);
size_col_data = size(col_data);
col_data_max = size_col_data(1,2);
picture_max2 = col_data_max/2;
start = 1,
for d=1:picture_max2
size_pict_width = col_data(start+1)-col_data(start);
picture=ones(size_pict_height,size_pict_width};
cc=1;
for k=(col_data(start)-1):(col_data(start+1))
rr=0;
for I=(row_data_2(1)-1):row_data_2(2)
rr=rr+1,
picture(rr,cc)=picture_in(l,k);
end
cc=cct+1;
end
start = start+2;
picture=uint8(picture);
image(picture);
colormap(map);
picture = double(picture);
picture_size = size(picture);
wd = picture_size(1,2);
hd = picture_size(1,1);
picture_temp = ones((hd-2), (wd-2));
fori= 1:(hd-2)
forj = 1:(wd-2)
picture_temp(i,j)=picture((i+1),(+1));
end
end

if ((@any(all(picture_temp)')==1)|(any(all(picture_izmp'))==1))
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ch_ext_again = questd|g('mw’f‘:ﬁ\iﬁmsmgawgwmﬁqﬁnmﬂgj nnsuenfadnusanass 2
"' Image Processing',"Yes','No','Yes');
switch ch_ext_again,
case 'Yes',
[count_char_1] = again_2(picture,map,count_char);
count_char = count_char_1;
end
else
[mm,nn]= div_sp2(picture);
if (Nnn~=0)
errordlg('mwiﬁaﬁmsmg@uéwmﬁqﬁnmagj FnnsuendadnuIanAe 2 Image
Processing );
waitforbuttonpress;
[count_char_2]=showdiv2(picture,mm,nn,count_char);
count_char = count_char_2;
else
errordig( nwililufadnusiAesiselaigansoueansenldanuda ' Image Processing ;
waitforbuttonpress;
count_char = count_char+1;
choice = questdig(Yinnstiufinulugilnmusalal ' Image Processing ', Yes','No''No');
switch choice,
case 'Yes',
show=strcat('Save As Charactor Picture_',num2str(d));
[save_image_file,save_pwd]=uiputfile(".bmp',show);
if (save_image_file~=0)
save_pwd_image_file = strcat(save_pwd,save_image_file);

imwrite(picture,map, save_pwd_image_file,'omp");

end
end
end
end
end
end

count_char_out = count_char;



function [pict_div,max_div] = div_sp1(picture)
picture = double(picture);

size_picture = size(picture),

wd_size_pict = size_picture(1,2);

hd_size_pict = size_picture(1,1);

pict_div = 0;
max_div = 0;
status = 0;
kk A= 0;

pos = zeros(hd_size_pict,1);
count_pict = zeros(1 wd_size_pict);
count_pict(1,1) = 1;
for i = 3:(wd_size_pict-1)
forj = 2:hd_size_pict
if (picture(j,)==0)
if (picture(j-1,i-1)==0)
status = 1;
elseif (picture(j,i-1)==0)
status = 1;

elseif (picture(+1,i-1 )==0)

status = 1;
else

status = 0;
end

pos(j,1) = status;
else
status = 0;
pos(j, 1) = status;
end
end
if (any(pos)==0)
kk = kk +1;
count_pict(1,kk+1) = i-1;

end
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end
count_pict(1,kk+2)= wd_size_pict-1;
max_div = Kkk;

pict_div = count_pict;

function [pict_div,max_div] = div_sp(picture)
picture = double(picture);

size_picture = size(picture);

wd_size_pict = size_picture(1,2);

hd_size_pict = size_picture(1,1);

pict_div = 0;
max_div = 0;
status = 0;
kk =0;

pos = zeros(hd_size_pict,1);
count_pict = zeros(1,wd_size_pict);
count_pict(1,1) = 1;
for i = 3:(wd_size_pict-1)
forj = 2:hd_size_pict
if (picture(j,i)==0)
if (picture(j-1,i-1)==0)

status = 1;
elseif (picture(j,i-1)==0)
status = 1;

elseif (picture(j+1,i-1)==0)

status = 1;
else

status = 0;
end

pos(j,1) = status;
else

status = O,

pos(j,1) = status;

end
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end
if (any(pos)==0)
Kk = kk + 1;
count_pict(1,kk+1) = j-1;
ena
end
count_pict(1,kk+2)= wd_size_pict-1;
max_div = Kk;

pict_div = count_pict;

function [count_char_out]=show_div1 (picture_in,pict_div,max_div,count_char_in)
count_char_out_again_2 = 0;
count_char_out = 0;
count_char = count_char_in;
picture = double(picture_in);
size_picture = size(picture);
wd_size_pict = size_picture(1,2);
hd_size_pict = size_picture(1,1);
map=[000;111]
start = 1;
for i = 1:max_div+1
pict_tmp = ones(hd_size_pict,pict_div(1,stan+1)—pict_div(1,start)+2);
=1
for | = pict_div(1,i)+1:pict_div(1,i+1)
=g+,
fork = T:hd_siée_pict
pict_tmp(kjj) = picture_in(k,j);
end
end
start = start+1;
pict_tmp = double(pict_tmp);
picture_size = size(pict_tmp);
wd = picture_size(1,2);

hd = picture_size(1,1);
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pict_tmp1 = ones((hd-2),(wd-2)):

for i = 1:(hd-2)
forj = 1:(wd-2)

pict_tmp1 (i))=pict_tmp((i+1),(+1));
end

end

if ((@any(all(pict_tmp1)")== )(@ny(all(pict_tmp1'))==1))
[count_char_out_again_Z] = again_1(pict_tmp,map,count_char);
count_char = count_char_out_again_2;

else
count_char = count_char+1;
directory = strcat(pwd,'\');

- name_pic = strcat('Char_',num2str(count_char),'.bmp");
full_name = strcat(directory,name_pic);
imwrite(uintS(pict_trnp),map,full_name,'bmp');

end

end

. count_char_out = count_char:

function [count_char_out]=showdiv2(picture_in,pict_div,max_div,count_char_in)
count_char_out = 0:

count_chat_out1 = 0;

count_char = count_char_in;

picture = double(picture_in);

size_picture = size(picture);

wd_size_pict = size_picture(1,2);

hd_size_pict = size_picture(1,1);

map=[000;111];

start = 1;

for i = 1:max_div+1
pict_tmp = ones(hd_size_pict,pict_div(1 ,start+1)-pict_div(1,start)+2):
i =4

for | = pict_div(1,i)+1:pict_div(1,i+1)
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p=a
for k = 1:hd_size_pict
pict_tmp(k,jj) = picture_in(k,j);
end
end
start = start+1,
image(uint8(pict_tmp));
colormap(map);
pict_tmp = double(pict_tmp);
picture_size = size(pict_tmp);
wd = picture_size(1,2);
hd = picture_size(1,1);
pict_tmp1 = ones((hd-2),(wd-2));
fori= 1:(hd-2)
forj = 1:(wd-2)
pict_tmp1(,j)=pict_tmp((i+1),(+1));
end

end

if ((any(all(pict_tmp1)")==1)|(any(all(pict_tmp1))==1))
ch_ext_again = questdIg('mwﬂﬁqﬁmsmg@mgwmﬁqénmagi ﬁﬁmmﬂﬂﬁ%j”nmﬁnﬂga ?
""Image Processing','Yes','No','Yes");
switch ch_ext_again,
case 'Yes',
[count_char_out1] = again_2(pict_tmp,map,count_char);

count_char = count_char_out1;

end
else
, g o o < IR vy i3 S 2 i
errordig(" AMwilidusienusmaavisaliaiunsauaneenldanuda ' Image Processing ');

waitforbuttonpress;
count_char = count_char+1;

choice = questdig(vinnstiuinuflugninudelsl ' Image Processing ', 'Yes','No','No);

switch choice,

case 'Yes/,
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[save_image_file,save_pwd]=uiputfile(*.bmp',' Save As Charactor 7?7 ");
if (save_image_file~=0)
save_pwd_image_file = strcat(save_pwd,save_image_file);
imwrite(pict_tmp,map,save_pwd_image_file,'bmp");
end
end

end

end

count_char_out=count_char;

load angsana;

load cordial;

seg_max = count_char;

max_type_char = 2,

max_char_of_type = 140;

fori= 1:seg_max

%

a =strcat('Seg_',num2str(i));
seg_match = strcat('Seg_match_',num2str(j)):
for k = 1:max_type_char
if (k==1)
type = 'A_,
else
type = 'C_"; max_char_of_type = 139;

end

forj = 1:max_char_of_type
aa=strcat(type,num2str(j));
b = eval(a);

b = double(b);
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bb = eval(aa);
bb = double(bb);
if size(b)==size(bb)

if (double(b)==double(bb))

eval (['S_'num2str(i) '= strcat(type,num2str(j))']);

end

end
end
end

end

function [picture_out]=pict(picture_in,x1,x2,y1,y2);
picture_out = 0;
size_picture_in = size(picture_in);
pict_tmp = ones(size_picture_in);
fori=y1:y2

forj = x1:x2

pict_tmp(i,j) = picture_in(ij);

end

end

picture_out = pict_tmp;
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