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ABSTRACT

This project is to develop an algorithm for automatic image coparision of firearm bullets.
The procedure is the two following steps: (1) a pair of 16 tested images is applied to top-hat filters
with structuring element of 100-radius disk for image enhancement, and (2) the obtained images
are compared each other by using three following different methods (cross-correlation, image
difference and histogram intersection methods).

From the (esting {inage comparision results obtained from the three different methods, it
was found that the histogram infersection method whose correctness score is 100% is superior to

the other two methods whose correctness score is 68.75% and 12.50%, respective
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Tdsunsn graphic user interface

funection vnr::\rgnni- = Ccompa (varargin)

% COMPA M-file for compa.fig

% COMPA, by itself, creates a new COMPA or raises the existing
% singleton*.

%

% " H-= COMPA returns—the handle to a new COMPA or the handle to
% the existing singleton*.

%

% COMPA ("CALLBAECK', hObject,eventData, handles, ...}y calls the
local

function named CALLBACK in COMPA.M with the given input
rguments,

COMPA (' Property', 'Value',...) creates a new COMPA or raises

existing singleton*. Starting from the left, property value
airs are
applied to the GUI before compa Openinglkcn gets called. An

unrecognized property name or invalid value makes property
application )

60 P T o t of of R of
5

% stop. All inputs are passed to compa OpeningFcn via varargin.
%

% *See GUI Options on GUIDE's Tools menu. Choose "GUI allows
only one

% instance to run {singleton}".

%

% See also: GUIDE, GUIDATA, GUIHANDLES

% Edit the above text to modify the response to help compa
% Last Modified by GUIDE vZ2.5 20-Mar-2009 03:26:45

% Begin initialization code - DO NOT EDIT

gui Singleton = 1;

gul State = struct('gui Name', mfilename,
*gqui Singleton', gui Singleton, ...

'gui—OpeningFen';—@compa_OpeningFcny

'gui OutputFen', @compa OutputFcn,
‘qui_LayoutFen', [] ,
'gui Callback’, [1):
if nargin && ischar(varargin{l}) :
——-gui—Statergui~Callback-=—str2func{varargin{l}); —— —

end

if nargout

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

gui mainfen{gui State, varargin{:});
end

% End initialization code - DO NOT EDIT

% —--- Executes just before compa is made visible.
function compa OpeningFcn{hObject, eventdata, handles, varargin)
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% This functicn has no output args, see QutputFcn.
% 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 line arguments to compa {see VARARGIN)

% Choose default command line output for compa
handles.output = hObject;

% Update handles structure
guidata {hObject, handles);

% UIWAIT makes compa wait for user response {see UIRESUME)

——— — — % uiwait{handles figurel)s

% -—- Outputs from this function are returned to the command line.
function varargout = compa OutputFcn(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)

P of of oP

% Get default command line cutput from handles structure
varargout{l} = handles.output;

% —-——- Executes on button press in pushbuttonl.
function pushbuttonl Callback(hObject, eventdata, handles)
$ hObject handle to pushbuttonl (see GCRBQ)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data {see GUIDATA)
[Base, pathname] = uigetfile({'*.jpg;*.tif;*.png;*.gif;*.bmp', 'All
Image Files';...
T %1 'A1]1 Files' });:
B=imread(Base) ;
x=size(B);
xx=size (x);

777" "guidata(hObject,handles)

if xx{1,2) == 3;
oy B=rgb2gray(B);
else
B=B:;
end

handles.metricdata.B=R;
axes(handles.axesl);
imshow(B);

% --- Executes on button press in pushbutton2.

function pushbuttonZ Callback(hObject, eventdata, handles)

% hObject handle to pushbutton2 {see GCBO)

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

% handles structure with handles and user data (see GUIDATA)
C=handles.metricdata.C;

Cl1=C;

B=handles.metricdata.B;

B1=B;

SE1l = strel('disk',100); %Create morphological structuring
element .



Bl = imtophat (Bl,SEl); %Tophat Transform Template Image
Bl = imadjust (Bl);
Cl = imtophat (C1,SEl); $Tophat Transform Base Image

Cl = imadjust(Cl};
borg = double(C}; borg = borg(:):
- - -~ bref = double(B),'bref = bref{:}; -

o — Fesero e
1T POTG ua.\..a.,

M= norm{en, 2) /norm{double{C),2)

—
I

= normxcorr2 (Cl,Bl);
I = max({I(:))) .

(d, X1, Y1, X2, Y2} = histint(C,B);

set {handles.textl0, 'String',M);$dfecnimey

set (handles.text9, 'String’',I);%dimen
set (handles.textll, 'String',d);%dn
T='True’;
; F='Fault';
: if I>=0.6;
set (handles.textl2, 'String',T):

else set(handles.textl2, 'String',F}:
end
if M<=0.5;

set (handles,text13, 'String',T);
else set(handles.textl3, 'String',F);
end
if d<=0,3;

set (handles,textl4, 'String',T):
else set(handles.textld, 'String',F):
end
guidata (hObject, handles)

% --- Executes on button press in pushbutton3.

function pushbutton3 Callback(hObject, eventdata, handles)

% hObject handle to pushbutton3 (see GCBO)

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

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

{Compare, pathname] =

e ulgetflle({'* jpg;*.tif;*.png;*.gif;*. bmp,','All Image Files';...
T %1 'All Files' });

G=1mread{€ompare

x=size (C);
xx=size(x);
if xx{1,2) == 3
C=rgbZ2gray(C):
— e _.___.e.l.se - — -

Cc=C:;
end
handles.metricdata.C = C;
axes {handles.axes3);
imshow (C) ;
guidata (hObject, handles)

% --— Executes on button press in pushbuttond.

function pushbuttond Callback(hObject, eventdata, handles)

% hObject handle to pushbuttond {see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
close(gct); )
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