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ABSTRACT
This project presents. fingerprint recognition process that can be done by converting the
scanned fingerprint into binary image then finding out the fingerprint features such as bifurcations and

endings and then seaching for the fingerprint in the database that macthed those features.
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R C ANG TYPE Distance
7 107 135 1 70.937
11 112 315 1 71.421
13 24 210 2 60.605
18 30 30 2 53.009
18 53 15 2 43.738
22 28 60 2 51.088
23 18 225 1 57.385
26 32 15 2 45.453
34 87 345 1 37.483
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37 62 180 1 24.021
42 22 240 2 43.382
43 88 150 1 32.45
56 32 45 2 29.428
56 64 0 1 5.831
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71 18 60 1 44147
72 88 135 1 29.155
77 90 285 1 33.121
78 85 75 2 18.028
79 99 105 1 42.048
82 3 75 2 33.422
82 62 270 ] 21.024
85 39 45 2 32.558
88 115 105 1 60.374
92 29 225 2 44.553
93 55 90 2 32.558
102 60 345 2 41.012
102 78 315 2 44.385
108 49 210 2 48.508
112 18 210 2 66.708
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114 97 135 1 64.07
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48 77 300 2 20.616
56 102 105 2 41.304
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82 100 75 2 44.294
83 110 330 2 53.712
85 96 255 2 42 .438
85 111 210 1 55.462
85 113 60 2 57.271
89 95 90 2 44 .045
95 115 75 2 63.812
106 113 270 1 68.768
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Endpat.m
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MainGUI.m

function varargout = MainGUI(varargin)
%MAINGUI M-file for MainGUI. fig

Y

%

%

(

Y%

%

MAINGUI, by itself, creates a new MAINGUI or raises the existing
singleton*,

H = MAINGUI returns the handle to a new MAINGUI or the handle to
the existing singleton*.

% MAINGUI(’CALLBACK',hObject,eventData,handles,...) calls the local
% function named CALLBACK in MAINGUI.M with the given input
arguments.

%

% MAINGUI('Property','Value',...) Ccreates a new MAINGUI or raises
the

%

%

%
%
%

existing singleton*. Starting from the left, property value pairs
are

applied to the GUT before MainGUI_OpeningFunction gets called. an

unrecognized broperty tagi or invalid value makes property
application
Stop. All inputs are passed to MainGUI 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

%

%

Edit the above text to modify the response to help MainGUI

Last Modified by GUIDE w25 10Mar- 2005 14:20:26

%Begin initialization code - DO NOT EDIT

gui_Singleton = 1;

gui_State = struct('gui_Name', mfilename,
'gui_Singleton', gui_Singleton,
'gui_OpeningFcn', @MainGUI_Openinchn,
'gui_Outputhn', @MainGUI_Outputhn,
'gui_LayoutFcn', Ll .
'gui_Callback', L1

if nargin & isstr(varargin{i})

gui_State.gui Callback = strafunc(varargin{l});

end

if nargout

varargout {1tnargout}] = gui_mainfcn(gui_ State, varargin{:});

else

gui_mainfen(gui_State, varargin{:}) ;

end
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%End initialization code - DO NOT EDIT

%—Executes just before MainGUI is made visible.
function MainGUI_Openinchn(hobject, eventdata, handles, varargin)

%This function has no Output args, see OutputFecn.

%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 MainGUI (see VARARGIN)

background = imread('F:\Project_Finale\BackGNDszg');
axes(handles.background);
axis off;

imshow(background,[qnﬁn
axes (handles.picy;

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

%Update handles structure
guidata (hobject, handles);

%UIWAIT makes MainGur wait for user response (see UIRESUME)
%uiwait(handles.figuren;

%-—-Outputs from thisg function are returned to the command line.
function varargout = MainGUI_Outputhn(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 pushbutton..
function pushbutton{_Callback(hObject, eventdata, handles)

%hObject handle to pushbutton(see GCBO)
“eventdata reserved - to be defined in a future version of MATLAB
%handles Structure with handles and user data (see GUIDATA)

%-—EXecutes on button press in pushbuttons.
function pushbuttonq_Callback(hobject, eventdata, handles)

%»hObject handle to pushbuttoni(see GCBO)

%eventdata reserved - to be .defined in a future version of MATLARB
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%handles structure with handles and user data (see GUIDATA)

%-—Executes during object creation, after setting all properties.
function pushbutton@_Creatchn(hObject, eventdata, handles)

%hObject handle to pushbuttonz(see GCBO)

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

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

%-—-Executes on button press in pushbuttons.
function pushbuttonq_Callback(hObject, eventdata, handles)

%hObject handle to pushbuttons(see GCRBO)

%eventdata reserved - to be defined in a future version of MATLAB
%handles Structure with handles and user data (see GUIDATA)

Browsefile.m
—-Pwselile.m

clear all;
[filename, pathname, filterindex] =
uigetfile('F:\Project_Finale\Fingdb\*.tif', 'Pick a Fingerprint-
Image-file');

pic3 = imread ( [pathname . filename]) ;

pic = image(imread([pathname + filename])) ;

colormap gray;

axis off;

imshow(picB,[O,ZSS]);

linepat %
endpat %
loadpat

ocad line pattern
o©ad Endings pattern

)
T
)
T

1
1

fingerprint = pic3;

X=[-16:1:16];
y=[—16:1:16],-
dimx:size(x,2);
dimy=size(y,2) ;

variance:sqrt(SS);

order=1;

gamma=2;

filter_core:zeros(dimx,dimy);

%filter_delta:zeros(dimx,dimy);

for ii=1:dimx

for jj=1:dimy

exponent:exp(—(x(ii)A2+y(jj)*2)/(2*variance‘2));
factor =X{(1iL) +i*y (F3) ;



end

img=

filter_core(ii,jj)=exponent*factoerrder;

end

fingerprint;

img=double(img);

[gx,gy]=gradient(img);
tensor= (gx+i*gy).*2;

dev=
pos=

abs ((gx+i*gy) .*2);
find(dev) ;

tensor(pos):tensor(pos)./dev(pos);
z=zeros(size(img,l),size(img,2));
z(pos):tensor(pos);

pos=

find(dev==0) ;

z (pos) =1;

angle=0;

bxv=
byv=
bxc=
byc=

8;
8;
64;
64;

threshold_var:ZO;
dimseclose:lo;

dimseerode:44;

maxcore=200;
[dimx,dimy]=size(fingerprint);

temp=z;
[temp,dimxt,dimyt]=mirror(temp);

Zp L=
z_f=
z_f=

o

S ———

convszt(temp,filter_core,'same');
recrop(z_f,dimxt,dimyt);
abs(z_f);

——————————————— refizh- N A\ ;- - /1

imgd=double(fingerprint);
dimxr:dimx—mod(dimx,bxv);
dimyr:dimy—mod(dimy,byv);
imgr=imgd(1:dimxr,l:dimyr);

nbx=
nby=
mat

for

end

mat__

pos

mat_

dimxr/bxv;

dimyr/byv;

var=zeros (dimxr,dimyr) ;

1i=1:nbx

for jj=1:nby
block:imgr((ii—l)*bxv+l:ii*bxv,(jj-l)*byv+1:jj*byv);
median:sum(sum(block))/(bxv*byv);
variance=l/(bxv*byv)*sum(sum(abs(median.A2—block.A2)));
mat_var((ii—l)*bxv+l:ii*bxv,

(jj—l)*byv+1:jj*byv)=sqrt(variance);
end

ok =zeros(dimxr,dimyr);
=find(mat~var>threshold_var);
ok (pos) =1;

mat_ok (dimx,dimy) =0;
mat_ ok =imclose(mat_ok,ones(dimseclose));

mat, .

ok =imerode(mat_ok,ones(dimseerode));

64
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dimxr =dimx-mod (dimx, bxc) ;

dimyr =dimy—mod(dimy,byc);

imgr =imgd(1:dimxr,1:dimyr);
matrix_final:z_f.*mat_ok;
[Amp_vector,Position_vector]=max(matrix_final);

[Amp, Position] = max (Amp_vector) ;
Y_Core = Position;
X_core = Position_vector(Position);

img:fingerprint;
img=double (img) ;
Dir Mat = Zeros (256, 256) ;

MO = 13;
VARO = 130;

Enchant = zeros (256,256) ;

for ii=1:3p
for jy-1 .=
block:img((ii—l)*8+1:ii*8,(jj—l)*8+1:jj*8);
mean:sum(sum(block))/64;
mat_mean((ii—l)*8+l:ii*8,(jj-l)*8+l:jj*8)=mean;
variant:l/(64)*sum(sum(abs(mean.*2—block.*2)));
mat_var((ii—l)*8+1:ii*8,(jj-l)*8+1:jj*8)=sqrt(variant);
end
end

for ii=1:256,
for jj=1:258,
if mat_var(ii,jj) ~= o0
if img i T8y > mat_mean(ii,jj)
Enchant (ii,j3) = M0 + sqrt(VARO*((img(ii,jj)—
mat_mean(ii,jj))A2)/mat_var(ii,jj));

else
Enchant (ii,j5) = Mo - sqrt(VARO*((img(ii,jj)—
mat_mean(ii,jj))A2)/mat_var(ii,jj));

end

else
Enchant (ii,jj) = Mo «+ 1

end

end

end
$figure, imshow(Enchant);

level = graythresh (Enchant) ;

fingerprintBw = im2bw(Enchant,level);

%fingerprintBW = bwmorph(fingerprinth,'clean',Inf);
fingerprintBW = medfiltz(fingerprinth);

$figure;, imshow(fingerprinth);
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$Invert black & white --- 0 = white --- 1 = black
Normally 0 is black and 1 is white
for r = 1:256,
for ¢ = 1:256,
if fingerprintBW(r,c) == 1
fingerprintBW(r,c) = 0;
else fingerprintBW(r,c) 1
end
end
end

$Thinning%

$fingerprintBwW = bwmorph(fingerprintBW,'majority',Inf);
$figure, imshow (fingerprintBwW) ;

fingerprintBwW = bwmorph(fingerprintBW,‘hbreak',Inf);
fingerprintBw bwmorph(fingerprintBW,'thin',Inf);

Il

$Invert color again%

for r = 1:256,

for ¢ = 1256,
if fingerprintBW(r,c) == 1

fingerprintBwW(r,c) = 0;

else fingerprintBW(r,c) = 1
end

end

end

$figure, imshow(fingerprintBW) ;

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
% Spur-Removal
%
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
Sfor r = 14:243
for c = 14:243,
if fingerprintBW(r,c) == 0

chkmat = [fingerprintBW(r-1,c-1) , fingerprintBW(r-1,c) |,

fingerprintBW(r—l,c+l)
fingerprintBW(r ,c-1) fingerprintBwW(r ,c) ,

fingerprintBW(r ,c+1)
fingerprintBW(r+1,c-1) |, fingerprintBwW(r+1l,c) |,
fingerprintBW(r+1l,c+1)];

sw = 0;

ro =g

co = ¢;

if chkmat == endpatl % If match ending pattern

rll="r0+1; cll'= clo;
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sw = 1;
elseif chkmat == endpat?2

o\®

If match ending pattern

rl = rO0+1; c1l = c0-1;
sSW = Lg
elseif chkmat == endpat3

o\°

If match ending pattern

rl = 1r0; 1 = c0~1;
sw = 1;
elseif chkmat == endpat4

o\°

If match ending pattern

Tl = B0=1s ol = c0-1;
sw = 1;
elseif chkmat == endpats % If match ending pattern

rl = r0-1; cl = CiDsy
sw = 1;
elseif chkmat == endpaté % If match ending pattern

rl = r0-1; cl .= cO0+1;
sw = 1;
elseif chkmat == endpat 7 % If match ending pattern

rl =_xom clJ= N,
SWy= 1.
elseif chkmat == endpat8

o

If match ending pattern

rl = r0+1; cl = cO0+1;

sSw =1,
elseif chkmat == Ll Y s % Dot Removed Here %
Gt
Iy
fingerprintBW(r,c) =41;
sw = 0;
else
Sw = 0;
end
if swh== 1
erase = zeros(1ll,2);
1 = 25
J = 2;

ro; % erase(,) store the co-
% ordinate of following line

erase(1,1)

erase(1,2) c0;
erase(2,1) rl;
erase(2,2) = ci;

for n = 1:5;

v [fingerprintBW(rl—l,cl—l) ;
fingerprinth(rl—l,cl) A
fingerprintBW(rl—l,cl+1)
fingerprintBwW(r1 nCL=1)- 1,
fingerprintBw(ri1 7. C1 9 ;
fingerprintBwW(r1 ,Cl+1)
fingerprintBW(rl+1,c1-1) ;
fingerprintBW(r1+1,cl) ;
fingerprintBW(rl+1,cl+l)];

1]



68

if v == pat1 % Line pattern 1
if (r1-1 == ro0) && (cl == o)

ro = rl; c0 = el

rli=rls+l; cl=cl;
else

O =l 2 0= €l

rl=rl-1; cl=cl;

end
I R S i 3= erase(i,j)=r1;
j =2y erase(i,j)=c1;
elseif v == pat2 % Line pattern 2
318 G U o | 5 T r0) && (cl+l == co)
X0 = xrl: co = cil:
rl=ri+1; Cl=cl-1;
else
r0 =.\nl; cp, = cl;
rl=xil-1; Cl=cl+1;
end
T <5idl ; ) e e erase(i,j)=ri1;

] Eea-) erase(i,j)=cl;

elseif v =L pat3 5 Line pattern 3

Lf N DEr== TONITERY (‘& 1emh, | LA c0)
A irl 4 cals 2 ;
rl=ril+1; Cl=cl+1;
else
B\ S ) Ry (£ @
rl=rl-1; cl=cl-1;

end
P o= 141 Nl erase (i,j)=r1;
1952y erase(i,j)=c1;
elseif v =='pata % Line pattern 4
if (rl == ro0) &s (cl-1 == co0)

0 = ri; @0 = cl;

rl=ril; Cl=cl+1;
else

r0 ="ril;: g0 = el.;

rl=ri; Cl=cl-1;

end
1 = 441; Jo = ds erase(i,j)=r1;
o= 20 erase (i, j)=ci;
elseif v == pats % Line pattern 5
%
if (rl-1 == r0) &g (cl == co0)

EQ| = rls o002 cl;

rl=rl+1; Cl=cl+1;
else

O BILEDN 1O N o1l



o\°

oe

o

rl=rl-1;
end
i = 1i+1; § =
j = 2; erase
elseif v == pats
1E (rl=0 ==
0 =15
rl=rl+1;
else
EQ = 11;
rl=rl-1;
end
=51, ] o=
j = 2; erase
elseif v _z=wpat?
P (£ i
LN\ X\X1);
rl=rl+1;
else
=R E=ri;
rl=rl-1;
end

i, =014y 5=
i Pl &rasy

elseif v == pats

if gl
rg = rl;
rl=rl+1;
else
I O =]y
rl=ri-1%
end
i = i+1; § =
J = 2; erase

elseif v == paty

if (ri1-1 ==
ro = ri;
Yl=¥1l; c
else
r0 = -ril;
rl=ril-1;
end
i =1+41; § =
j = 2; erase

cl=cl;
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1; erase(i,j)=r1;

(i,j)=cl;

% Line pattern 6

1; erase(i,j)=r1;

(i,3)=cl;

ro) && (cl+i
C@ /<~ Cle
olsel,;

SQANE~ah;
Cl=Ccl+1;

% Line pattern 7

cO0)

A; erase(i,j)=r1;

(1Y) 2en;

r0) && (cl-1
cO0 = ch;
ClZ=c ;

EuPm=C
Cl=cl-1;

5 Line pattern 8

£=Mco)

e erase(i,j)=ri1;

(ilj)=C1;

ro) && (cil-1
c0 = c1;
l=cl+1;

cO0 = c1;
Cl=cl-1;

% Line pattern 9

1; erase(i,j)=ri1;

(ilj):‘cj-;



o\°

% Line pattern 10

)
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% Line pattern 11

% Line pattern 12

elseif v == patlo0
if (rl+l == r0) && (cl-1 == coO
ro0 = rl; c0 = cl;
ri=tl; €l=cl+l;
else
rQ = rl; -cO = 61y
rl=ri+l; €l=c¢l=1;
end
i =4d+1; § = 1; erase(i,j)=ri1;
J = 2; erase(i,j)=cl;
elseif v == patill
if (r1 == r0) && (cl-1 == c0)
ro = rl; cO0 = ci;
ele=T1 - 1 ;O =1 ;
else
rO\x\uly; 0, = cl;
rl=rl; cl=cl-1;
end
i1 2345 = = crase(i, (ju=rl;
J-=2; erase(i,j)=cl;
elsedfi’v. j==/patil2
PN L=< @0y \ &5 (F18% == <ol
0 &' gl COly PICL ]
Y 77 1 B 15 np
else
% Uf PR, W a1
rl=rl; cl=cl-1;
end
i > WHMITEITTTTT] SLdS'edy, il =231
J = 2; erase(i,j)=c1;
else
epass = 0;
if v == juncpatl epass=1;
elseif v == juncpat2 epass=1;
elseif v == juncpat3 epass=1;
elseif v == juncpat4 epass=1;
elseif v == juncpats epass=1;
elseif v == juncpatsé epass=1;
elseif v == juncpat?’ epass=1;
elseif v == juncpats epass=1;
elseif v == juncpat9 epass=1;
elseif v == juncpatlo epass=1;
elseif v == juncpatll epass=1;
elseif v == juncpatil2 epass=1;
elseif v, == juncpatl3 epass=1;
elseif“v'=z'guncpati1s epass=1;



delete the Co-ordinate which

end

end
end

end

elseif
elseif
elseif
elseif
elseif
elseif
elseif
elseif
elseif
elseif
elseif
elseif
elseif
elseif
elseif
elseif
elseif
elseif
elseif
elseif
elseif
elseif
else
end

1

<
Il
]

v
v
\'4

Il
1]

I

Il

]
I

1]
1l

Il

Il

Il

1]
I

v
v
A\
v
v
v
\
v
v
v
v
nY
W
v
v
b 0
v
v

epas
for

end

end

end

end

o\°
o\°
o\°
o\°
o\®
o\°
o\°
o\°
o
o\°
o\e

juncpatis
juncpatise
juncpati17
juncpatis
juncpat19
juncpat20
juncpat21
juncpat22
juncpat23
juncpat24
juncpat2s
juncpat26
juncpat27
juncpat2s

eépass=1;
eépass=1;
epass=1;
eépass=1;
epass=1;
epass=1;
eépass=1;
epass=1;
epass=1;
epass=1;
eépass=1];
€pass=1;
eépass=1;
eépass=1;

endpatl epass=1;
endpat2 epass=1;
endpat3. epass=1;
endpat4 epass=1;
endpat5 epass=1;
endpaté6 epass=1;
endpat7 epass=1;
endpats epass=1;

R

g\ =& P LY,

er = erase(i,1);

€c = erase(i,2);

if er ~= 0

fingerprintBwW(er, ec) - 1;
specified on matrix erase (/) %

end
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

e ~
o\°
o\
o\°
o\

pic2 = imread([pathname,filename]);

pic2 (x_core
pic2 (x_core-1
pPic2 (x_core
pPic2(x core-1
Pic2 (x_core+1
pPic2(x_core
Pic2(x_core+l

1

’

'

1

7

’

Y_core ) =
Y_core-1) =
y_core-1) =
y_core ) =
Y_core+l)
Y_core+l)
Y _ core )

1]

255 ;
255;
255;
255;
255;
255;
25193
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7

255

~1.)

Yy core

’

pic2(x core+1

)
il

n

n -~
N o
Il Il
- o
+ i
() (0]
N N
[®] o
C_ }
> >
— N
1 I
Q (0]
N N
(¢] O
C_ }
x X
™ N
[©) ]
-~ -~
o o,

o o o

= 0;

_1)

Yy core

Yy core

’

pic2(x_core-2
pic2(x core-2

o\

)
)

Y core+l

’

pic2(x_core—2

)
°

= 0;:

1

o
°

SR
oo
NN
+ o+ o+
(OO}
H ooy
o 0 0
C_C_f
> Dy
N~
TEI=s)
O 0 o
HoaY
0 Q@
C_C_}
XXM
N N~
O v O
oA A
Q0 Q

)
o

o
T

o
6

y_core+2)
y_core+2)
y_core+l)

’

pic2(x_core+1
pPic2(x core+2

)
T

= 0

’

)
T

pic2(x core+2

= 0;

’

pic2(x core+2

o
T

)
-1
-2)

y_core
y_core-2)

7

)
T

Yy core

pic2(x—core+2

=oNo

1

)
T

y_core

pic2(x_core+2

-

’

o
5

pic2(x—core+1

’

pic2(x—core

o
T

°
3

pic2(x—core—l

O .

y_core-2)

’

o
T

o
o\
o\
o°
o\
o°
o\°
o
o\
o\
o\
o\°
o\°
o\°
o\
o\
o\
o
o\@
o\
o
o\°
o\o
o\
o\
o\°
o\°
o\°
o\e
o\
o
o\°
o\
o\
oo
o\°
o\°
o\°
o\°
o\
o\°
o\
o\e
o\
o\°
o\°
o\°
o\°
o\
o\
o\
o\
o
o\
o\°
o\°
o\
o\
o\
ol
o\
ol
o
o\
o\
o\
oo
o\

gnition 7x7

Core_Reco

o° o\° oo

o\° oo

’

X _Ccore+60;

= X _core-60:

X new2

X newl

’

= y:core—GO;

Y newl

Yy _new2

1

Y_core+60;

¢

if x newi %

X

]

newl

end

256
= 256;

if x new2 >

X

new2

end
itaE

Y newl < 1
Y.

newl = 1;

end

if y new2 s 256

256;

new2

end

zeros(121,121);

pic

’

= X_newl:x new2
Y _new2

for r

Y ne;1

’

for c

1

pic(rl,cl)=fingerprinth(r,c)-

= cl+1;

cl

end
rl
cl

= rl+l;

=l;



end

o\°

Matrix that stored sampling circle

Matrix that used to check if it is endings
Matrix that stored the Pos(X,Y),Ang and
type("1" means endings or "2" means
bifurcations)

Matrix that stored diff of the bifurcations

cire zeros (7,7) ;
echk zeros (3, 3)
pPos = zeros(50,5);

1}
A o0 o0 oo

o\°

delta = zeros (3,1)

angle

type = 1; % Type ("1" means endings or "2" means
bifurcations)

n=1; % Number of ending of Bifurcaion

nb = 0; % Number of BLACK POINT in 1 circ sampling

o

Endings checked pass O=Failed 1=Endings
2=Bifurcations

epass = 0;

o\

for r = 6 1Lls5y
for ¢ = 6:115,

epass = 0; %5 Endings checked pass
if pic(r,c)==
echikf = picirl 1) J'pic(r-1,¢c) , pic(r-1,c+1)
pic (T @ Teqry , pPiIEf Wc) ., (pic(r ,C+1)
pic(r+l,c-1) , pic(r+1l,c) pic(r+l,c+1) 1;
if (echk-== endpati) epass=1;
els€ifil (echk == endpat2) epass=1;
elseif (echk == endpat3) epass=1;
elseif (echk == endpat4) epass=1;
elseif (echk == endpat5s) epass=1;
elseif (echk == endpaté6) epass=1;
elseif (echk == endpat7) epass=1;
elseif (echk == endpat8) epass=1;

]
Il

elseif (echk
elseif (echk
elseif (echk
elseif (echk
elseif (echk
elseif (echk
elseif (echk
elseif (echk
elseif (echk
elseif (echk
elseif (echk
elseif (echk
elseif (echk
elseif (echk

juncpatl3) epass=2;
juncpati14) epass=2;
juncpatl5) epass=2;
juncpatie) epass=2;
juncpatil?) epass=2;
juncpati18) epass=2;
juncpati19) epass=2;
juncpat20) epass=2;
juncpat2l) epass=2;
juncpat22) epass=2;
juncpat23) epass=2 ;
juncpat24) epass=2;
juncpat2s) epass=2;
juncpat26) epass=2;

o ngWw b n N || {Y [ e
o wa 8 9% n I, Il

(@3]

else epass =
end

end

if epass ~= 0
circ = ones(11,11);
cire (1, 1) = pic(r-3,c-3);
cirenl;2) = pic(r-3,c-2);
cire(l.,3) = pic(r-3,c-1);
circ(1,4) = pic(r-3,c );
circ(1,5) = pic(r-3,c+1);
circ(1,6) = pic(r-3,c+2);

opilvoN DI =Tpde(ra/) e 3y



circ(7,6) =
cire(7,5) =
Cire(7,4) =
€irc(7,3) =
circ(? 2) =
CHre(7d ) =

cire(6,1) =
cireds,1) .=
circ (4, 1) o=
circ (319" =
cirgfligf1) =

nb# ;
angbif = 0;
1f circ(al)

pic(r-2,c+3);
pic(r-1,c+3);
pic(r ,c+3);
pic(r+l,c+3);
pic(r+2,c+3);
pic(r+3,c+3);

pic(r+3,c+2);
pic(r+3,c+l);
pic(r+3,c );
pic(r+3,c-1);
pic(r+3,c-2);
pic(r+3,c-3);

pic(r+2,¢c-3);
pic(r+1,c-3);
Pic(r \.\a-3) s

pic(r-1,c-3);

pic(r-2,c-3):

angbif (nb) =

if
if
kL~
il
if
[t
6
i
if
i £
A
if
if
if
1Lf
if
if
1f
if
if
if
if
if

e —
C g CP( Jiid)
CINPC (hldah)
circ(1,5)
circ(l,6)
iy CTUTNTY
C LEeyl? 47\
cirCed, [1)
CIPC 4 1)
sirc ( 5¢R)
gFrc (60 7)
citpcy(7, 7)
circ(7,6)
circ(7,5)
circ(7,4)
CirOTg)
circ (7,%)
cire(7,1)
elrci(6:1.)
c1rc(5 1)
clxe (4,1)
circ(3,1)
cirei(2,1)

1]

1]

1l

1]

== angbit (nb)=330;
= angbif (nb)=315;
s 2 angbif (nb)=300;
g angbif (nb)=285;

| I T !
mn 1]

Il
]

1l

(0]

]

OOOOOOOOOOOOOOOOOOOOOOOO

angbif (nb)=120;
angbif (nb)=105;
angbif (nb) =
angbif (nb)=
angbif (nb)=
angbif (nb)=45;
angbif (nb) =30;
angbif (nb) =
angbif (nb)=
angbif (nb) =345 ;

angbif (nb)=270;

angbif (nb)=255;

angbif (nb)=240;
angbif (nb) =225;

angbif (nb)=210;
angbif (nb)=195;

angbif (nb)=180;

angbif (nb)=165;
=150;

angbif (nb)

angbif = sort (angbif,1);

for

end

Z =12

if delt > 180
= 360-delt;

delt
end

if delt <= 30
angbif (z)

end

size (angbif,1),
delt = abs(angbif (z)

1300;

nb=nb+1;
nb=nb+1;
nb=nb+1;
nb=nb+1;
nb=nb+1;
nb=nb+1;
nb=nb+1;
nb=nb+1;
nb=nb+1;
nb=nb+1;
nb=nb+1;
nb=nb+1;
nb=nb+1;
nb=nb+1;
nb=nb+1;
nb=nb+1;
nb=nb+1;
nb=nb+1;
nb=nb+1;
nb=nb+1;
nb=nb+1;
nb=nb+1;
nb=nb+1;
nb=nb+1;

- angbif (z-1));

end
end
end
end
end
end
end
end
end
end
end
ewd
end
end
end
end
end
end
end
end
end
end
end
end
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end

angbif = sort (angbif, 1) ;

[nb,nc] = find(angbif -~= 1300) ;
[hie,nb] = size(nb) ;
if nb == 1
type = 1;
pos(n,1l) = b
pos(n,2) = c;
pos(n,3) = angbif (nb) ;
pos(n,4) = type;
pos(n,5) = sgrt(((r-61)*2) + ({c=61)"2])):
n=n+1;
end
if nb == 3
type = 2;
POS (N, 1) g L
pos(n,2) = c;
pos(n,4) = type;
Pos(n, 5) = sqrt (((r-61)>2) + ((c=61)"N,;
angl = angbif(1);
ang2 = angbif(2);
ang3 = angbif (3) ;
del ta fim] - abs(angl-ang2);
delrt a2y = abs(ang2—angB);
delta(3) = abs (ang3-ang1l) ;
M dekeaida W4\ 80
delta(l)=360—delta(1);
end
if delta(2)->/ 180
delta(2)=360—delta(2);
end
TEVARLOE Y AN3%
delta(3)=360—delta(3);
end
if‘min(delta) == delta(1)
PIFEn, 3) & ang3;
end
if min(delta) == delta(2)
pos(n,3) = angil;
end
if min(delta) == delta(3)
pos(n,3) = ang2;
end
n=n+1;
end

’
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H

15150,

pos(i,1)
pos(i,2)

pic2(r-3,c )
pic2(r-3,c+1)
pic2(r-2,c+2)
pic2(r-1,c+3)
pPie2(r- -, .€+3)
pic2 (r+1,c+3)
pic2 (r+2,c+2)
pic2 (r+3,c+1)
pic2(r+3,c )
pic2 (r+3,c-1)
pic2(r+2,c-2)
pic2(r+1,c-3)
pic2{r ., e¢-3)
pic2(r-1,c-39
pic2(r-2,c-2)
pic2(r-3,c-1)

pic2(r-4,c )
pic2(r-4,c+1)
pic2(r-3,c+2)
pic2(r-2,c+3)
pic2(r-1,c+4)
pic2(r  ,c+4)
pic2 (r+1,c+4)
pic2(r+2,c+3)
pic2(r+3,c+2)
pic2(r+4,c+1)
pic2(r+4,c )
pic2(r+4,c-1)
pic2 (5+3,c2)
pic2(r+2,c-3)
pic2(r+1,c-4)
pic2(r ,&%)
pic2(r-1,c-4)
pic2(r-2,c-3)
pic2(r-3,c-2)
pic2(r-4,c-1)

i =

if (pos(i,1) -
r
c

0)

+ X core - 60;
+ Y_core - 60;

2555
255
255;
255;
255
255
255;
255;
255;
255;
255;
255"
2% ;
255;
255y
255;

= | =) [ Ofd o Yo Mo | Qo
‘AR Y TS IR [ )

~e s <o,

OOOOOOOOOOOO

~.

H: = findobj(gcf,'Tag','iid');
set (HH, 'String', ['']);
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HH = findobj(gcf,'Tag','name');
set (HH, 'String', ['']);

HH = findobj(gcf,'Tag','surname');
set (HH, 'String', ['']);
HH = findobj(gcf,'Tag’,'age');
set (HH, 'String', ['']);

HH = findobj(gcf,'Tag',’nation');
set (HH, 'String', [''])

1

HH = findobj(gcf,'Tag','percent');
set (HH, 'String',['']);

GUImatch



ra = 0;

NMax = [-1, -1, -1]1; % (Number , PicNumber)

XX = 0;

load('F:\Project_Finale\database3.dat',

for r =
Dist
End

for r =
posD
posD

pair
pair

o\

Most
XX =
n =
Most
pair
for

minutiae

1. 50,
(r,1) = pos(r,5);

1 : fp number,

B = data{r,6};

B2 = zeros(50,5);

PosDB2NoZero = zeros(1,5) ;
= zeros(1l,5);

2. = zeros (1,5) ;

pairNoZero = zeros(1,5);

pairNoZero2 = zeros (1,5);

Ang = 0;

zeros
0;
Ang =

(1, 1)

[0,0];

= z2eyos (1,439}

rr =41
DistDB
minp =
maxp

50
= posDB(rr,5);
DiStDB—3;
DiStDB+3;

clear ra;

[ra, ca]l
[exr

= find((Dist > mi
exc] = size(ra) ;

if exr ~= 0
for row = HXexr,

rowz = ra(row,1);
type = pos (rowz, 4

np) & (Dist

y ;

typeDB = POSDB(rr,4) ;

ROowCHK = pos(rr, 1
if ROWCHK ~= 0
1f type == typeDB

n .= n+l;
PaailRep, 1)¥ 2F
DALY (g,
pair(n,3)

pair(n,4) =
pair(n,5) =
pair(n,6) =
pair(n,7) =
pair(n,8) =
pair(n,9) =
pair(n,10) =
pair(n,11)

ang = pos (row
angDB = posDB
diff = angDB

) 8

)
o

pos (rowz, 1) ;
pos (rowz,2) ;
pos(rowz, 3) ;
pos (rowz, 4) ;
pos (rowz, 5) ;
000;

posDB(rr, 1) ;
POsDB (rr, 2) ;
posDB(rr, 3) ;
PosDB(rr,4) ;
posDB(rr,5) ;

Z;3)
(rrl3);
- ang;

'-mat') ;

< maxp)) ;

If same type of
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end
end
end
end
end

if diff > 180

diff = 360-diff;

elseif diff <

-180

diff = -1*(360+diff);

elseif diff == -180

diff = 18
else
end

pair(n,12)
pair(n,13) =

[z ,ez] = size(paix);

for i = l:rzg

if pair(i,1)

for j =

Do
1 f7Z,

pairNoZero (i, j) =
XX (G- = ohiz(as

end
end
end

[rz ,E8] A size (xx);

num = 0;
for i} £ 1lprz,;

difff & X3¢ (e

[ral, “cal=E
[ray cgiy =
if Yk £ AD-

18

find( xx == diff ) ;

0

000;
diff;

pair(i,j);

cz) ;

find ( xx == (diff-15));

180)

[ra2,ca2] = find( xx

else

[ra2,ca2]

end

num = size(ra,l1)
if (num » MostAng(1, 2))

find( xx

MostAng(1,1) = diff;

MostAng (1, 2)

end
end

num;

== (=165));

== (diff+15));

¥ Size(ral,1)
&& ( num >= 2 )

+ size(ra2,1);

MostAngRad = MostAng(1,1) = pi / 180;

for row = 1:505

if posDB(row,1) ~= ¢
ro = posDB(row,1);

co
CO = co
Yo = ro

1]

POsDB (row, 2) ;

= 61;
-~ 61 ;
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1f

els

els

els

els
end

cre
rre

if

els

els

elfs

els
end

6% 3]

pos
pos
a

14F

end

pos

pos

pos
end

n=0;

for rr = 1
DistDB
minp
maxp

[ra,ca]

[exr

1

if exr
for
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(ro<0) && (co>0)
ro = -ro;
eif (ro<0) && (co<0)
Co = -co;
eif (ro>0) s&& (co>0)
Co = -co;
eif (ro>0) && (co<0)
ro = -ro;
e
o= (—l*ro*sin(MostAngRad)) + (co*cos (MostAngRad) ) ;
L= (ro*cos(MostAngRad)) + (co*sin(MostAngRad));
(rref > 0) && (cref > 0)
rref = -rref;
eif (rpéft g 0) && (cref > 0)
cref = -cref;
eiff Arref 5 0 ek (cref < 0)
egref =--eref;
eif (rref< 0) && (cref < 0)
rref. .= =rref;
e
rref = rref + 61;
il O K3y 61;
DB2 (row,1) = rref;
DB2 (row,2) = cref;
posDB(row,3)+MostAng(l,l);
a > Y50
asf=a Y/ 3689;
DB2 (row,3) = a;
DB2 (row,4) = pPosDB (row, 4) ;
DB2 (row,5) = pPosDB (row, 5) ;
50 ;
= posDB2(rr,5);
DistDB-3;
DistDB+3;
= find({Dist > minp) & (Dist < maxp) ) ;
exc] = size(ra);
~= 0
row = l:exr,
rowz = raf(row,1);
rl = pos(rowz,1l);
r2 = posDB2 (rr,1) ;
Ccl = pos(rowz,2);
C2 1= pOSDB2{xt,2);
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angl = pos(rowz,3);
ang2 = posDB2 (rr, 3) ;
€rr = abs(rl-r2);

€rc = abs(cl-c2);

era = abs(angl-ang2);

if [(err <= 13) s&& (erc <= 13) && (era <= 15) && (r2 ~= 0)]

n= n+l;
Pair2 (n,1) = pos (rowz, 1) ;
pair2(n,2) = pos (rowz, 2) ;
pair2(n,3) = pos (rowz, 3) ;
pair2(n,4) = pos (rowz, 4) ;
pair2(n,5) = pos (rowz, 5) ;
pair2(n,6) = 000; '
pair2(n,7) = posDB2 (rr, 1) ;
pair2(n,8) = posDB2 (rr,2) ;
Pair2 (N, 9] o posDB2 (rr, 3) ;
Pair2e T, 1o posDB2 (rxr,4) ;
pair2(n,11) = posDB2 (rr,5) ;

ang = pos(rowz, 3) ;
angDB = posDB(rr, 3) ;
diff = angDB - ang;

1 mt] 1 ££Y - 388

diff = 360-diff;
esell AdNT B N1 0o

diff = -1*(360+diff);
else
end

pair2(n,12) 000;
pair2(n,13) = diff;
end
end
end
end

[rz;cz] = size (pair2) ;
1f rz == ¢
for i = 1:Ag)
if pair2 (M =0
for j = 1:cz,
pairNoZero2 (i,5) = pair2(i,j);
end
end
end

[rn,cn] = size (posDB2) ;
for i = 1:rn,
if (posDB2(i,1) ~= 0)
for j = 1:cn,
posDB2NoZero (i, j) = posDB2(1i,3);
end
end
end

[rz,cz]
[rn,cnl

size(pairNoZero2) ;
size(posDB2NoZero) ;

1l



errorP = rz/rn;
if (rz ~= 0) && (rz > NMax(1,1)) && (rz s=
>NMax (1,3))
NMax (1,1) = rz;
NMax (1,2) = r;
NMax(1,3) = errorp;
else
end

end
end

row = NMax(1,2);
€rrorP = NMax(1,3)*100;

hv = exist ('row') ;
if (hv ~= 0) && (row ~= -1) && (errorP s= 30)
name = data{row,1};

surname = data{row,2};

age data{row,3};

nation data{row,5};

€rrorP = num2str(errorp) ;
iid = data{row;7};

HH = findobj(gcf,'Tag','iid');
set (HH, 'String', [1id]) ;

HH = findobj (gcf, 'Tag', 'name ') ;
set(HH,'String',[name]);

HH E findobj(gcf,'Tag','surname');
set(HH,‘String',[surname]);

HH = findobj(gcf,'Tag','age');
set (HH, 'String', [age]);

HH = findobj(gcf,‘Tag','nation');
set(HH,‘String',[nation]);

HH = findobj(gcf,'Tag','percent');
set(HH,’String',[errorP,'%']);

else

HH = findobj(gcf, 'Tag','iid"');
set (HH, 'String', [ 'Not found']);

HH = findobj (gcf, 'Tag', 'name') ;
set (HH, 'String', ['-']) ;

HH = findobj(gcf,'Tag','surname');
set (HH, 'String', ['-']) ;

HH = findobj(gcf,'Tag','age');
set (HH, 'String', ['-']) ;

HH = findobj(gcf,'Tag','nation');
set (HH, 'String®, [*-1]);

2)

&& (errorP

82
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end

DatabaseView.m

function varargout = DatabaseView(varargin)

% DATABASEVIEW M-file for DatabaseView.fig

% DATABASEVIEW, by itself, creates a new DATABASEVIEW or raises
the existing

singleton*.

o° o oe

H = DATABASEVIEW returns the handle to a new DATABASEVIEW or
the handle to
the existing singleton*.

o® o\° op°

DATABASEVIEW('CALLBACK',hObject,eventData,handles,...) calls
the local
% function named CALLBACK in DATABASEVIEW.M with the given
input
arguments.
% DATABASEVIEW(’Property','Value',...) creates a new

DATABASEVIEW or raises the

existing singleton*. Starting from the left, property value
pairs are

applied to the GUI before DatabaseView OpeningFunction gets
called. An

unrecognized property name or invalid value makes property
application

stop. All inputs are passed to DatabaseView OpeningFcn via
varargin.

o\ o\ o\

o\

o\° o\

*See GUI Options on GUIDE's Tools menu.  Choose "GUI allows
only one
instance to run (singleton) ™.

o® o o©

See also: GUIDE, GUIDATA, GUIHANDLES

o\°

Edit the above text to modify the response to help DatabaseView

o\°

Last Modified by GUIDE wv2.5 10-Mar-2005 15:16:20

% Begin initialization code - DO NOT EDIT
gui_Singleton = 1;

gui_State = struct ('gui_ Name', mfilename,
'gui_singleton', gui_Singleton,
'gui_OpeningFcn', @DatabaseView_OpeningFcn,
'gui_OutputFen', @DatabaseView OutputFcn,

'gui_LayoutFcn', Ll
'gui_Callback', [1);
if nargin & isstr(varargin{1})
gui_State.gui Callback = str2func(varargin{1}) ;
end

if nargout
(varargout{1:nargout}] = gui_mainfcn(gui_ State, varargin{:});
else
gui, mainfen(gui State, varargin{s});
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end
% End initialization code - DO NOT EDIT

% --- EXecutes just before DatabaseView is made visible.

function DatabaseView_Openinchn(hObject, eventdata, handles,
varargin)

% This function has no output args, see OutputFcn.

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLABR
% handles Structure with handles and user data (see GUIDATA)

varargin command line arguments to DatabaseView (see VARARGIN)

background = imread('F:\Project_Finale\BackGNDView.jpg’);
axes (handles.BG) ;

axis off;

imshow(background,[0,255]);

axes(handles.picview);

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

% Update handles structure
guidata (hObject, handles);

load('F:\Project_Finale\database3.dat','—mat');
picname = data(1,4);

picname = char (picname) ;

picpath = 'F:\Project_Finale\Fingdb\';
axes(handles.picview);

picshow = image(imread([picpath,picname]));
colormap gray;

handles.image = image(picshow,'parent’,handles.picview)
colormap gray;

axes(handles.background);

axis off;

imshow(background,[0,255]);

axes (handles.picl) ;

N o° o0 o0 o

o\

V1]

= data(1,7);

HH = findobj(gcf,‘Tag','iid2');
set (HH, 'String', [a]) ;

a = data(1,1);

HH = findobj(gcf,'Tag','name');
set (HH, 'String', [a]) ;

a = data(1,2);

HH = findobj(gcf,'Tag','surname');
set (HH, 'String"', [a]) ;

a = data(1,3);

HH = findobj(gcf,'Tag','age');

set (HH, 'String', [a]) ;

a = data(1,s);

HH = findobj(gcf,'Tag','country');
set (HH, 'String', [a]) ;

guidata(hobject,handles);
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UIWAIT makes DatabaseView wait for user response (see UIRESUME)
uiwait (handles. figurel) ;

)
o
[
T

% --- Outputs from this function are returned to the command line.
function varargout = Databaseview_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)

5 Get default command line output from handles structure
varargout {1} = handles.output;

--- Executes on button press in pushbuttonl.

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

function pushbuttonl_Callback (hObject, eventdata, handles)
axes (handles.picview) ;
cla;

popup_sel index = get (handles. popupmenul, 'Value') ;
switch popup_sel index

case g1

muin = d 4
case R

num £ 2.,
case 3

nug $= "3
case 4

num = 4;
case 5

num = 5;
case 6

num = 6;
case 7

num = 7;
case 8

num = 8;
case 9

num = 9;
case 10

num = 10;
case 11

num = 11;
case 12

num = 12;
case 13

num = 13;
case 14

num = 14;
case 15

num-=,L5;
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case 16

num = 16;
case 17

num = 17;
case 18

num = 18;
case 19

num = 19;
case 20

num = 20;

end

1oad('database3.dat','—mat');
a = data(num, 7) ;

a = char(a);
HH = findobj(gcf, 'Tag', 'iid2');
set (HH, 'String', [a]):
data(num,1) ;
a = char(a);
HH = findobj(gcf,‘Tag','name');
set (HH, 'String', [a]);
a= data(num, 2) ;
a = charn(d) ;
HH = findobj(gcf,’Tag',‘surname‘);
set (HH, 'String', [a] ) ;
a = data(num, 3) ;
a = char(a);
HH = findobj(gcf,'Tag', 'age') ;
set (HH, 'String', [a]);
e data (num, 5) ;
a = char(a);
HH & findobj(gcf,'Tag‘,'country');
set (HH, 'String', [a]);
picname = data (num,4) ;
picname = char (picname);

9]
1]

pPicpath = 'C:\Downloads\Fingdb\' ;
picshow = imread ([picpath, picname]) ;
pict = imagesc(picshow)

colormap gray

picview

plot (rand(10));

)

s --- Executes on button press in pushbutton2.

function pushbutton2_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)

o° o

function popupmenul_CreateFcn(hObject, eventdata, handles)

% hObject handle to popupmenu3 (see GCRO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns
called

% Hint: popupmenu controls usually have a white background on
Windows.
% See ISPC and COMPUTER:
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if ispc
set(hObject,'BackgroundColor','white');
else

set(hObject,'BackgroundColor',get(O,'defaultUicontrolBackgroundColor
L)

end

set (hObject, 'String', {'Database No.1', 'Database No.2',
'Database No.3', 'Database No.4',
'Database No.5', 'Database No.6"
'Database No.7', 'Database No.8',
'Database No.9', 'Database No.10"',
'Database No.11', 'Database No .12 ",
'Database No.13', 'Database No.14',
'Database No.15', 'Database No.1l6',
'Database No.17', 'Database No.18"',

‘Database No.19', 'Database No.20'});





