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Abstract

Generally both of small and big social face a problem of car and motorcycle lost. Following
them that are lost has the lateness. Organizer faculty have the idea to development of the detect car
registration number program for investigate the suspicious car.

Car Registration Detect program thatl was developed (o able analyses a car image and specify
car registration number has automatic, the principle works as follows. First of all, use color
information to separate background and object by Theshoiding method for finding position of
registration plate. Second, seﬁarate each objects in an image by Region labeling method. Next,
consider blocks of object that is registration plate with conditions. After ~ that, ~cach registration
numbers were separated from registration plate. The data will that receive to is block. Brings to
finding error value with original characters in the comparing process for specify character and number

that receive. Finally, kegpiregisgliation number to the databasel_

The work of a program that develops can scek registration number with recognize chafacters
methed too correctly. Time in use to processing car image will depend on the completeness of an
image. However, you always receive a registration number correctly when use this program. In

addition, this program can apply to decrease work responsibility for an officer who has to relate on

intersection or parking.
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2.1 Digital Image Processing [3]
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2.3 Morphological Image Processing [2, 5]
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—— - -—-—— function-varargout=-DCR{varargin)

% DCR M-file for DCR.fig

%  DCR, by itself, creates a new DCR or raises the existing
%  singleton*,
%
%  H=DCR returns the handle to a new DCR or the handle to
h %  the existing singleton*, -
%
%  DCR('CALLBACK'hObject,eventData handles,...} calls the local
%  function named CALLBACK in DCR.M with the given input arguments.
%
%  DCR('Property','Value',...) creates a new DCR or raises the
%  existing singleton*. Starting from the left, property value pairs are
%  applied to the GUI before DCR_OpeningFunction gets called. An
%  unrecognized property name or invalid value makes property application
%  stop. Allinputs are passed to DCR OpeningFen via varargin.
) %
%  *See GUI Options on GUIDE's Tools menu. Choose "GUI allows only one -
%  instance to run (;singleton)".
%

% See also: GUIDE, GUIDATA, GUIHANDLES

% Copyright 2002-2003 The MathWorks, Inc.

% Edit the above text to modify the response to help DCR

N % Last Modified by GUIDE v2.5 25-Feb-2008 14:27:22



% Begin initialization code - DO NOT EDIT

gui_Singleton= 1;

T gnin StarE=Eruet Ui Nate! T mftemame, T T T T T T T

'gui_Singleton', gui Singleton, ...
. __'gui_Openingken’, @DCR OpeningFen, ..
‘gui_OutputFen', @DCR_QutputFen, ...

——'gui TayowtFen'[l—————

)\

'gui_Callback’, [1);
if nargin && ischar(varargin{1})
- gui_State.gui_Callback = str2func(varargin{1});

end

if nargout

[varargout{1l:nargout}] = gui_mainfen(gui State, varargin{:});
else

gui_mainfen(gui_State, varargin{:});
end

% End initialization code - DO NOT EDIT

% --- Executes just before DCR is made visible.

function DCR_OpeningFen(hObject, eventdata, handles, varargin)

% This function has no output args, see OutputFen.

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

—_— % varargin—command hinearguments-to-DCR{see VARARGINY

if length{varargin)==0
imshow(imread(initial.jpg'});
handles.current_data=[];

else



alllnput=varargin{:};
imshow(imread([char(alllnput(2)) char(alllnput(3))]);

set(handles.pathFileName, 'String', alllnput(2)); -

65

T sekhandies HstCar,  String'; altinput( 3str2nm(char (@t nput(1)))F2));

handles.current_data=alllnput;

_set(handles.insertDatabaseList, 'String', alllnput(str2num{char(alllnput(1)))+3:end))

end

% Choose default command line output for DCR

handles.output = hObject;

% Update handles structure

guidata(hObject, handles);

% UIWAIT makes DCR wait for user response (see UIRESUME)

% uiwait(handles.figurel);

- % --- Outputs from this function are returned to the command line.

function varargout = DCR_OutputFen(hObject, eventdata, handles)

% varargout cell array for returning output args (see VARARGOUT);
% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB

% handles - structure with handles and user data (see GUIDATA)

% Get default command line output from handles structure

varargout{1} = handles.output;

% --- Executes on button press in browse.

function browse_Callback(hObject, eventdata, handles)

% hObject handle to browse (see GCBO)

% eventdata reserved - to be defined in a future version of MATLARB

% handles structure with handles and user data (see GUIDATA)



[fileName pathName] = uigetfile( ...
{"*.jpg; *jpeg; *.jpe',JPEG (*jpg, *jpeg, *jpe); ...
"*.bmp','BMP (*.bmp)'; ...

66

T T T gl Campuserve GIF (R gD T

__™mfs *AiffTIFF (.f, Y.6ff)'; ...

* png','PNG (*.png)'; ...

4 CAll Files (%.*)), ...

—'SelectCar image",‘... -

'MultiSelect', ‘on');
if pathName~=0 | fileName~=0
tmp=cellstr(fileName};
tmp=[tmp(2:end) tmp{1)];
‘DCR([cellstr(char(num2str(length(tmp)))) cellstr(pathName) tmp]);
set(handles.insertDatabaseList, 'String', []);
set(handles.insertComplete, 'String', []);

end

% --- Executes on button press in detect.

function detect_Callback{(hObject, eventdata, handles)

% hObject  handle to detect (see GCBQ)

% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and user data (see GUIDATA)

tmp=handles.current_data; -

if length(tmp)~=0 & length(get(handles.insertDatabaseList, ‘String'))==0
pathName=tmp(2);

fileName=tmp(3:end);

voreg=];

for i=1:1:length(fileName)
reg=cellstr(detectCarReg({char(pathName) char(fileName(i))]));
tmp=[tmp cellstr(reg)];
DCR(tmp};

end



-

end

% --- Executes on button press in insertDatabase.
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% hObject handle to insertDatabase (see GCBQ)

o 0/3 e\_fen_tc_:]ata reserved - to be defined in a future version of MATLAB

% handles  structure with handles and user data (see GUIDATA)

==~ fithetion insertDatabase-Caliback (ObjeTteventdam rmdlesy

————earNamePath=get(handles-pathFileName; String),——————————

carNameList=get(handles.listCar,'String');

- regList=get(handles.insertDatabaseList,'String');

b if isempty(carNameList) | isempty(regList)
set{handles.insertComplete, 'String', 'No data for insert to database'};
else
pass=get(handles.password, 'String');
conn=database('MS Access Databasc' ,'admin’, pass);
if isconnection(conn)
DBCarReg(conn, carNamePath, carNameList, reglist);
set(handles.insertComplete, 'String', 'Insert to database complete');
else
set(handles.insertComplete, 'String', "Can” t connect database');
end

_ end o -

% --- Executes on selection change in listCar.

function listCar_Callback(hObject, eventdata, handles)

0z Fay

76 hObject —mamdte to listCar (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAR

% handles  structure with handles and user data (see GUIDATA)

 Hints: contents = get(hObject,'String') returns listCar contents as cell array

% contents{get(hObject,'Value")} returns selected item from listCar



value=get(hObject, "Value');
tmp=handles.current_data;

if length(tmp)~=0

T pathiName=imp(2);

fileName=tmp(3:end);

— — — —_— _ _ _ _ carlmage=imread([char(pathName)_char(fileName(value))]); S

imshow(carImage);

“end

% --- Executes during object creation, after setting all properties.
function listCar_CreateFen(hObject, evenidata, handles)

% hObject  handle to listCar (see GCBQ)

% eventdata reserved - to be defined in a future version of MATLAR

% handles  empty - handles not created until after all CreateFcns called

% Hint: listbox controls usually have a white background on Windows.
% See ISPC and COMPUTER.
if ispc
set(hObject,' BackgroundColor','white');
clse
set(hObject, BackgroundColor',get(0,'defaultUicontrolBackgroundColor?));

end

% --- Executes on selection change in insertDatabaseList.
function insertDatabaseList_Callback(hObject, eventdata, handles)

% hObject handle to insertDatabaseList {see GCBQ)

% eventdata reserved - to be defined in a future version of MATLAB

% handles structpre with handles and user data (see GUIDATA)

% Hints: contents = get(hObject,'String') returns insertDatabaseList contents as cell array

% contents {get(hObject,'Value')} returns selected item from insertDatabaseList



% --- Executes during object creation, afler setting all properties.

function insertDatabaseList_CreateFen(hObject, eventdata, handles)

69

% eventdata reserved - to be defined in a future version of MATLAB

_ _ Y% handles _empty - handles not created until after all CreateFcens called |

T T % hobject Thamdle o inseniDambaselist (fge GCBOY T 7

— — % intTlistboxcontrols wsually tave a white background o Windows., —

% See ISPC and COMPUTER,
if ispc
set(hObject, BackgroundColor','white');
1 else
set(hObject,'BackgroundColor',get(0,'defaul tUicontrolBackgroundColor'));

end

function password_Callback(hObject, eventdata, handles)
% hObject handle to password (see GCBQO)
% eventdata reserved - to be defined in a future version of MATLAB

% handles structure with handles and uvser data (see GUIDATA)

% Hints: get(hObject,'String’) returns contents of password as text

% str2double(get(hObject,'String')) returns contents of password as a double
% --- Executes during object creation, after setting all properties.

function password_CreateFen(hObject, eventdala, handles)

% hObject handle to password (see GCBO)

Y eventdata reserved - to be defined in a Tuture version of MATLAB

% handles empty - handles not created until after all CreateFens called

% Hint: edit controls usually have a white background on Windows.
% See ISPC and COMPUTER.

ifispc
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set(hObjecl,'BackgroundColor','white');
else

'set(hObject,'BackgroundColor‘,get(O,‘defaultUicontro]BackgroundColor'));

. IMame —— — R ——————

. _ _ _ _ %---Executes on key press over password with no controls selected.

function password_KeyPressFen(hObject, eventdata, handles)

"%_HOb_]W:t “handleto p‘assword‘(we_'G(%BO) T ) - T -

o4, eventdata reserved - to be defined in a future version of MATLAB

9 handles  structure with handles and user data (see GUIDATA)
¥ s=uint32(get(handles.figurel,'CurrentCharacter’ D;

9% --- Exccutes during object deletion, before destroying propetties.
function password DeleteFen(hObject, eventdata, handles)

% hObject handle to password (see GCBO)

9% eventdata reserved - to be defined in a future version of MATLAD

9% handles  structure with handles and user data (sce GUIDATA)

d et ] é
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function reg=detectCarReg(filcNaime)

% Load pattern of iext and num

% —_ S

P=struct('pattern’, {});
for i=1:1:52

pIm=imread(['pattern/pattern (' num2str(i-1) ).bmp']);
P(i).pattern=plm;

end

% Find car registration position




[S indexText indexNum]=findReg(fileName, 0);

" % Recognize text and numbert of car registration -

3!

if length(S(1).data)==

end

= % pniinipsiepiosivjalioulisfssjeodulopnling gy e e ===

. _ _ _ |sindexText indexNum]=findReg(fileName, 1};

—ifengh(S(Mdaa—=1—— — —

—

reg=XX XXXX;
else

reg=(1;

for i=indexText

reg=[reg int2char(recognize(S(i).data, P, 't))];
end
reg=[reg "';
for i=indexNum

reg=[reg int2char{recognize(S(i).data, P, n'))];
end

end

d o o . d
Wantumdmuathenzillavsaaud

function [S indexText indexNumj=findReg({ileNaine, level)

RGB=imread(fileName);

GS=rgb2gray(RGB);

{sr sc]=size(GS);
GS=imresize(GS, [640 floor(640/s1*sc)]);

[sr sc)=size(GS);

if level==

GS=histeq(GS),



end

" imSize=sr*sc;
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o —— — _— _ th=0.75; e

T ih=graythresh(GS); T T T T

if th>0.8

end

" maxCentroid=0; —

trueReg=0;
for t=th+0.2:-0.1:0.1
BW = im2bw(GS, t);
for nMed—1:1:20
BW=medfilt2(BW);

end

L = bwlabel(BW);

for i=1:1:max(max(L))
[r e]=find(L==1);
minR=min(r);
maxR=max(r);
minC=min(c);
maxC=max{c); -
height=maxR-mink;
wide=maxC-minC;

squareSize=height*wide;

if 1.5%height<wide & squareSize/imSize>0.01 & squareSize/imS1ze<U.16 & height>2U

GSES=GS([minR:maxR], [minC:maxC]);

BWES = im2bw(GSES, graythresh(GSES(1:20,:)));
tmpBWES=not{BWES);

reg=(1;



maxCentroid=0;
startNum=0;

for cutHead=1:1:15
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sres=height+2-cutHead,

sces=wide+ ;.

BWESSize=sres*sces;

T BWES=tmpBWES{[cutlleadendl, ),

LES = bwlabel(BWES);

centroidR={];

centroidC=(];

for i=1:1:max(max(LES))
[res ces]=find(LES==1);
maxRES=max(res);
textHeight=maxRES-min(res);
textWide=max(ces)-min{ces);

textSize=textHeight*tex(Wide;

if{textHeight> 1 *textWide & textHeight<4*textWide &
textSize/BWESSize>0.01 & textSize/BWESSize<0.15 & textHeight<sres*7/10) &
maxRES<2/3*(sres+2)
centroidR={centroidR (max(res)+min(res))/2];
centroidC=[centroidC {max(ces)+min(ces})/2];
else

BWES(LES==i)=0;

end

end

nCentroid-=length(centroidC);
far=[centroidC(2:end)-centroidC(1:end-1)];

startNum=find(far==max(far))+1;



if nCentroid>=3 & nCentroid<=6 & nCentroid>maxCentroid & startNum<=3
maxCentroid=nCentroid;

reg=BWES;

4

TndexTexE=[1statNom- Tl - o T T T T

indexMNum=[startNum:nCentroid];

end

end

ena

S

if maxCenltroid>=3

break;

end

end

if maxCentroid>=3

trueReg=medfilt2(reg);

S=struct(data’, {});

LREG = bwlabel(trucReg);

for i=1:1:max(max(LREG))

[rreg creg]=find(LREG==1);

S(i).data=trueReg(min(rreg):max(rreg), min(creg):max(creg));

end

break;

else

S(1).data=[0];

indexText=[];

indexNum=[];

end

end
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function ans=recognize(input, P, role)

" [sr sclesize(input);

BWProb=imProb(input, 8, 6);

[LI ELI}:=findEndLine(input, 'thin');

7 7 headStatus=findHeadStatus(LI, ELI}),

[reli celil=find(ELI==1);

ans=|];

if role=="n",
BW=[false(sr,1) input false(sr,1)];
Bw={false(1,sc+2); BW; false(l,sc+2)];
L = bwlabel(not(BW));

nHole=max(max(L))-1;

if s1>2.5*sc
index=1;

elseif nHole==
index=8;

elseif nHole==1

- ) © o if4.5%size(find(L==2), 1)>sr*sc
index=0;

else

index=[4 6 9];

end
else
index=[2357];
end

else

index=[10:1:51];



end

minErr=Inf;
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for k=index-1

. _ _BWwO=[;,_
BWO=P(k).pattern;

PP=imProb(BWOQ, 8, 6);
error=[];
ifk==11

if headStatus ~= 0

error=Inf
end
elseif k==12
if sum(BWProb(1:4, 4))==0 | sum(BWProb(1, {1:3]))<0.025

error=Inf;
end
elseif k==30

if headStatus ~= 1
error=Inf;
end
elseif k==31

if sum(BWProb(4:8, 3))==0

error=Inf;
end
elseif k==33

if BWProb(8, 4)>0.01
error=Inf;
end
elseif k==34
if sum(BWProb(1:4, 4))>0



error=Inf}
end
- = = - elseif k==35-

T

L

e o~ —ifsam(BWProb( 1 +:3))0——————

error=Inf;
. _ _ _ _ _ tnd
elseif k==36

———— ———if sum(BWProb(8;3:4))>0:03-

error=Inf;
end
elseif k==40

if headStatus ~= -1

error=Inf;
end
elseif k==43

if sum(sum(BWProb(6:8, 1:2))>0

error=Inf;
end
elseif k==45

if sum(BWProb(5:8, 1))>0

error=Inf;
end
elseif k==49 - _

if sum{BWProb(7:8, 4))>0
error=Inf;
end

[ H L)
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if sum(BWProb(6:8, 1))==0
error=Inf;
end

end



if length(error)==0
error=sum{sum{abs{PP-BWProb)});

énd
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BWT=imresize(BWO, [sr sc]);
| _ _ _ _[LLEL]=findEndLine(BWT, 'thin'}; .

[rel cel]=find(EL==1);

err=compareError(reli, celi, rel, cel);
err=(err+compareError(rel, cel, reli, celi})/srfsc;

err=20%err;

endErr=err+error;

if endErr<minErr
minErr=endErr;
ans=k-1;
picAns=BWT;
elAns=EL;
errAns=err;
errorAns=error;

end

end - —

¢ o 3 $ d d o =y o
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function ans=imProb(BW, m, n)

{sr sc]=size(BW);

if sr<m
BW=imresize(BW, [m sc]);
[sr sc]=size(BW);

end

) if se<n
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BW=imresize(BW, {sr n]);
[sr sc]=size(BW);

~end

BW=double(BW);

stRe=sr+{m-mod(sr, m));

——————————geRe=sc*+(mrnmodsc; )} ™™™ —

BW=imresize(BW, [stRe scRe});

nRowPerWindow=srRe/m;

nColPerWindow=scRe/mn;

T probImRow=|[];

problm=[];

sumlm=sum(sum(BW));

for i=0:nRowPerWindow:srRe-nRowPerWindow
ri=sum(BW([i+1:i+nRowPerWindow], :));
problmRow=[problmRow; ri];

end

for j=0:nColPerWindow:scRe-nColPerWindow
gj=sum(probImRow(:, [j+1:j+nColPerWindow]), 2);
problm=[probIm cj];
- S end

ans=probIm/sum(sum(BW));

< e s s
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function [BW2 BW3]=findEndLine{BW1, method)
BW2=bwmorph(BW 1, method, Inf);

[sr sc]=size(BW2);



BW2=[false(sr, 1) BW?2 false(sr, 1)1;
! Bw2=[false(1, sc+2); BW2; false(1, sc+2}];
[sr se]=size(BW2),
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for 1=2:1:sr-1

_ forj=2:1:s¢-1 _ —

- — —_ e — . —Talse ﬁ:S__C.),___— S S —

if BW2(i,j)==1

T T T T i sum(sum(B W2 T L D)) ==

BW3(i,j)=1;
end
end
) end

end

BW2=BW2{2:end-1,2:end-1);
BW3=BW3(2:end-1,2:end-1);

d o LY; s ) LY
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function headStatus=findHeadStatus(BW2, BW3)
[sr scl=size(BW2);

headStatus=Inf;

[re cel=find(BW3([floor(3/4*end):end], [1:floor(end/2)])==1};
[rm em]=find(BW2{[floor{end/2):floor(3/4*end)], [1:floor(end/2}])==1);

o ' if lengih{ce)>0 & lengih{cm}>0"
headPoint={ce{end)-mean{cm))/sc;
if headPoint>1/23

headStatus=1;

elseif headPoint<-1/23
headStatus=-1;

else
headStatus=0;

end

end
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function-err=compareError(reli,-celi, rel, cel)
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err=0;

—— — — — — ~fori=l:l:length{reli)-- — e : S e

minDist=Inf;

~ forj=1:1:length{rel}

dist=sqrt{power{reli(i)-rel(j), 2}+power(celi(i)-cel(j), 2));
if dist<minDist

minDist=dist;

end
end
err=errtminlist;
end
dos o
Hapdudafudoyariiggiudeya

function DBCarReg(conn, carNamePath, carNameList, reglList)
for i=1:1:length(regList)
carlnfo=imfinfo{[char(carNamePath) char(carNameList(i))]};
dateTime=cellstr{[datestr(carInfo.FileModDate, 'yyyy-mm-dd TTH:MM:S5'} .0']);
curs=exec(conn, ['SELECT Date_Time FROM Car Table WHERE Car Registration=""
char(regList(i)) ""])§ ) 7
curs=fetch(curs);
dummy=curs.data;

isRepeated=false;

for j=1:1:length{dummy)
if isequal(dummy(j), dateTime)
isRepeated=true;
break;

end



end

if ~isRepeated

insert{conn, 'Car Table', {'Car Registration’, 'Date_Time'}, {char(regList(i)}, - -
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— “carlnto.FileModDate; ),

end

of dar

Hararasi e a0 ngs

function ans=int2char{value)

if value>=0 & value<=9
ans=char(48+value);

elseif value==10
ans=char(3585);

elseif value==11
ans=char(3586);

elseif value==12
ans=char(3588);

elseif value>=13 & value<—42 |
ans=char(3577+value);

elseif value==43
ans=char(3621);

else
ans=char(3579+value);

end




Ay 9 ~
sz infiveulassny

4 -
o WeM9es WUIIIBUT
oo L] =3 o
giidn 81/27 0.u53 Ia3 Tamuso a.ludios s.iloq v.Wug Tan
65000
Yszdansdnmn
= o ar =1 = =
- aumsAnszaiTouAnu I TsauTsunve ITaniinoay
¥ v
- thpfumdsdnnluszdnFagnadsuiln 4
anzdmnssumany mvdnienssunouiunes
UHTINENAVUITAIS

E-mail: crosalot@hotmail.com

]
4

) WOIFTHIY DU
& o =3 o
gilawmn 44826 1.7 . viual34 91109 0. UATTITINA 60000
1ls=IamIfnyt
=1 o o =1 =y = =)
- AUASANYIS ZANNTINANE1910 I35 au Indasfny
- apiuiasdmnluszaudlSyanaisuiln 4
AMZIAINTTUANAAT DV 1IFIAINTI HADURUADT
VHIINIALITADS

E-mail: watcherro@hotmail.com

83




	title
	abstract
	content
	chapter1
	chapter2
	chapter3
	chapter4
	chapter5
	references
	appendix
	bibliography

