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sSladll cal.u.v 1 dalq.“

function varargout = Master (varargin)

% MASTER M-file for Master.fig

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

% singleton*.

o\°

o°

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

o° o

\O

¢}

MASTER ('CALLBACK', hObject,eventData, handles, ...)
calls the local

% function named CALLBACK in MASTER.M with the
given input arguments.

o\

% MASTER ('Property', 'Value',...) creates a new
MASTER or raises the

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

% applied to the GUI before Master OpeningFcn
gets called. An

% unrecognized property name or invalid wvalue
makes property application

% stop. All inputs are passed to

Master OpeningFcn via varargin.

o o°

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

oo oe

o\°

See also: GUIDE, GUIDATA, GUIHANDLES

o\°

Edit the above text to modify the response to help
Master

% Last Modified by GUIDE v2.5 19-Mar-2011 18:12:12

% Begin initialization code - DO NOT EDIT

guli_ Singleton = 1;

gul State = struct('gui Name', mfilename,
'gul Singleton', gui Singleton,
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'gui OpeningFcn',

@Master OpeningFcn, ...
'gui OutputFecn',
@Master OutputFcn, ...
'gui LayoutFecn', (1,
'gui Callback', (1)
if nargin && ischar (varargin{l})

gul State.gui Callback = strZ2func(varargin{l});
end

if nargout

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

guli mainfcn(guili State, varargin{:});
end

% End initialization code - DO NOT EDIT

% —-—-- Executes just before Master is made visible.
function Master OpeningFcn (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 MATLAR

o©

o°

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

% varargin command line arguments to Master (see
VARARGIN)

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

% Update handles structure
guidata (hObject, handles);

% UIWAIT makes Master wait for user response (see
UIRESUME)
% uiwait (handles.figurel);

% —-- Outputs from this function are returned to the
command line.
function varargout = Master OutputFcn (hObject,

eventdata, handles)
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% 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)

o

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

function edit5 Callback (hObject, eventdata, handles)

% hObject handle to edit5 (see GCBO)
% eventdata reserved - to be defined in a future
version of MATLAB

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

(o)

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

% str2double (get (hObject, 'String')) returns
contents of edit5 as a double

[e)

% —-—-- Executes during object creation, after setting
all properties.
function edit5 CreateFcn (hObject, eventdata, handles)

% hObject handle to editb (see GCBO)

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

% handles empty - handles not created until after

all CreateFcns called

[

% Hint: edit controls usually have a white background
on Windows.
% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))

set (hObject, 'BackgroundColor', 'white'");
end
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function edit6 Callback (hObject, eventdata, handles)

% hObject handle to edit6 (see GCBO)
% eventdata reserved - to be defined in a future
version of MATLAB

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

% Hints: get (hObject, 'String') returns contents of
edito as text
% str2double (get (hObject, 'String')) returns

contents of edit6 as a double

% —--- Executes during object creation, after setting
all properties.
function edit6 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit6 (see GCBO)

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

% handles empty - handles not created until after

all CreateFcns called

¢}

% Hint: edit controls usually have a white background
on Windows.
% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))

set (hObject, 'BackgroundColor', 'white'");
end

% —--- 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)

global Threshold SNR Ber IntrusionDetected

warning off

$softtdm;

Threshold = str2double (get (handles.editbh, 'String'));
SNR =

evalin('base',strcat('[',get (handles.edit6,'String'),
15N

Ber = zeros(l,length (SNR)) ;
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IntrusionDetected = 0;
for 1 = 1l:length(SNR),
snr dB = SNR(1);
evalin('base',strcat('snr dB =
"ynumZstr(snr dB),"';"));

evalin('base',strcat('sim(',"'''Simple Noise''"',"); "))
in = evalin('base', 'in;");
out = evalin('base', 'out;"');

in = reshape(in,1,20*%193);
out = reshape(out,1,20*%193);
[temp,Ber(i)] = biterr(in,out);
if Ber (i) >= Threshold
IntrusionDetected = 1;

end

end

msgbox ('Simulation Finished !!");

function editl Callback (hObject, eventdata, handles)

% hObject handle to editl (see GCBO)
% eventdata reserved - to be defined in a future
version of MATLAR

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

% Hints: get (hObject, 'String') returns contents of
editl as text
% str2double (get (hObject, 'String')) returns

contents of editl as a double

[

% —--- Executes during object creation, after setting
all properties.

function editl CreateFcn (hObject, eventdata, handles)
% hObject handle to editl (see GCBRO)

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

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

% Hint: edit controls usually have a white background
on Windows.
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% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white'");
end

function edit2 Callback (hObject, eventdata, handles)

% hObject handle to edit2 (see GCBO)
% eventdata reserved - to be defined in a future
version of MATLAB

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

(o)

% Hints: get (hObject, 'String') returns contents of
edit?2 as text

% str2double (get (hObject, 'String')) returns
contents of edit2 as a double

o)

% —--- Executes during object creation, after setting
all properties.
function edit2 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit2 (see GCBO)

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

% handles empty - handles not created until after

all CreateFcns called

% Hint: edit controls usually have a white background
on Windows.
% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'"),
get (0, 'defaultUicontrolBackgroundColor'))

set (hObject, 'BackgroundColor', 'white'") ;
end

function edit3 Callback (hObject, eventdata, handles)

% hObject handle to edit3 (see GCBRO)
% eventdata reserved - to be defined in a future
version of MATLAR

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

% Hints: get (hObject, 'String') returns contents of
edit3 as text

% str2double (get (hObject, 'String')) returns
contents of edit3 as a double

Q

% —--- Executes during object creation, after setting
all properties.

function edit3 CreateFcn (hObject, eventdata, handles)
% hObject handle to edit3 (see GCBRO)

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

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

¢}

% Hint: edit controls usually have a white background
on Windows.
% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))

set (hObject, 'BackgroundColor', 'white'");
end

function edit4 Callback (hObject, eventdata, handles)
% hObject handle to edit4 (see GCBRO)

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

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

% Hints: get (hObject, 'String') returns contents of
edit4 as text
% str2double (get (hObject, 'String')) returns

contents of edit4 as a double

% —--- Executes during object creation, after setting
all properties.

function edit4 CreateFcn (hObject, eventdata, handles)
% hObject handle to edit4 (see GCBO)

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

% Hint: edit controls usually have a white background
on Windows.
% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))

set (hObject, 'BackgroundColor', 'white');
end

[¢)

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

% 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)
a=str2double (get (handles.editl, 'String'));
lambda=str2double (get (handles.edit2, "'String'));
nc=str2double (get (handles.edit3, 'String'));
ng=str2double (get (handles.edit4, 'String'));
v=(2*pi*a/lambda) *sqrt (nc*"2-ng”"2) ;
umax=v,;umin=0; wmax=v; wmin=0;
u=[0:0.1:v];
Su=size (u);
for m=1:5u(2);

J(m)=u(m) *besselj(l,u(m)) /besselj (0,u(m));
end
for m=1:5u(2);

w(m)=sqgrt (v"2-u(m) *u(m)) ;

K (m) =w (m) *besselk(1l,w(m)) /besselk (0,w(m)) ;
end
plot (u,Jd) ;hold on;plot(w,K);
u01=2.1845;neff0l=sqrt (nc”2-(ul0l/ (2*pi*a/lambda)) "2);
u02=4.9966;neff02=sqrt (nc”"2-(ul2/ (2*pi*a/lambda)) "2);
u03=7.7642;neff03=sgrt (nc”2-(u03/ (2*pi*a/lambda))"2);
wOl=sqgrt (v*2-u01"2);
w02=sqgrt (v"2-u02"2) ;
w03=sqgrt (v"2-u03"2) ;
rc=[0:0.1:a];
Src=size (rc);
for m=1:Src(2);

psic01 (m)=besselj (0,ul0l*rc(m)/a)/bessel] (0,ull);
end
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rg=[a:0.1:2*a];
Srg=size (rqg);
for m=1:Srg(2);
psig01 (m) =besselk (0,w0l*rg(m)/a)/besselk (0,w0l);

end
psicOlt=psicO01"';
psig0lt=psig01"';
psicO0lt = psicOlt(end:-1:1);
psig0lt=psigO0lt (end:-1:1);

PSICOl=repmat (psic01t,1,500)

PSIGOl=repmat (psig01t,1,500);
[Xc,Yc,Zc]l=polar3d (PSICO01l."2/max (max (PSICO01))"2,0,2*p
i,0,a,2,'off");
[Xg, Yg, Zgl=polar3d (PSIGO01l."2/max (max (PSIC01))"2,0,2*p
i,a,2*a,2,'off');

subplot(2,1,1, "Parent',handles.uipanel?);

surf (Xc,Yc, Zc); hold on;

surf (Xg,Yqg, Z2g) ;axis ([-20 20 -20 20]);shading interp;
axis off;title('3D power distribution');
subplot(2,1,2, 'Parent',handles.uipanel?);

pcolor (Xc,Yc, Zc) ;hold on;pcolor (Xg,Yqg, Zg) ;axis([-10
10 -10 10]);shading interp;axis off;title('2D power
distribution');

scolorbar
% —--- Executes on button press in pushbutton2.

function pushbutton2 Callback (hObject, eventdata,
handles)

% hObject handle to pushbutton?2 (see GCBO)

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

% handles structure with handles and user data

(see GUIDATA)
a=str2double (get (handles.editl, 'String'));
lambda=str2double (get (handles.edit2, 'String'));
nc=strZ2double (get (handles.edit3, 'String'));
ng=strZ2double (get (handles.edit4, 'String'));
v=(2*pi*a/lambda) *sqrt (nc*"2-ng”"2) ;
umax=v;umin=0; wmax=v; wmin=0;
u=[0:0.1:v];
Su=size (u) ;
for m=1:5u(2);

J(m)=u (m) *besselj (1,u(m)) /besselj (0,u(m));
end
for m=1:5u(2);

w(m)=sqgrt (v*2-u(m) *u(m)) ;
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K(m)=w (m) *besselk (1,w(m)) /besselk (0,w(m)) ;
end
splot (u,Jd) ;hold on;plot (w,K);
u01=2.1845;neff0l=sgrt (nc*2-(u0l/ (2*pi*a/lambda))"2);
u02=4.9966;neff02=sqgrt (nc"*2-(ul02/ (2*pi*a/lambda)) "2);
u03=7.7642;neff03=sqgrt (nc"2-(u03/ (2*pi*a/lambda))"2);
wOl=sgrt (v*2-ul01"2);
w02=sqgrt (v*2-u02"°2);
w03=sgrt (v*2-u03"2) ;
rc=[0:0.1:a];
Src=size (rc);
for m=1:Src(2);

psic02 (m)=bessel] (0,ul2*rc(m)/a)/bessel] (0,uld2);
end
rg=[a:0.1:2*a];
Srg=size (rqg) ;
for m=1:Srg(2);

psig02 (m) =besselk (0,w02*rg(m) /a) /besselk (0,w02) ;
end
psicO02t=psic02"';
psig02t=psig02"';
psicO02t=psicO02t (end:-1:1);
psig02t=psig02t (end:-1:1);

PSICO2=repmat (psic02t,1,500);
PSIGO02=repmat (psig02t,1,500);

[Xc,Yc,Zc]l=polar3d (PSIC02."2/min (min (PSIC02))"2,0,2*p
i,0,a,2,'off");
[Xg,Yg, Zgl=polar3d(PSIG02."2/min (min (PSIC02))"2,0,2*p
i,a,2*a,2,'off');

subplot(2,2,1, '"Parent',handles.uipanel?);

surf (Xc,Yc,Zc); hold on;surf (Xg,Yqg, Zg) ;axis([-20 20 -
20 20]);shading interp;axis off;title('3D power
Distribution for intruded fiber, 1 peak');
subplot(2,2,3, '"Parent',handles.uipanel?);

pcolor (Xc,Yc, Zc) ;hold on;pcolor (Xg,Yqg, Z2g) ;axis ([-10
10 -10 10]);shading interp;axis off;title('2D power
Distribution for intruded fiber, 1 peak');

v=(2*pi*a/lambda) *sqrt (nc*"2-ng”"2) ;
umax=v; umin=0; wmax=v;wmin=0;
u=[0:0.1:v];
Su=size (u) ;
for m=1:5u(2);
J (m)=u (m) *besselj (1,u(m)) /besselj (0,u(m)):;
end

62 |



for m=1:5u(2);
w(m) =sqgrt (v"2-u(m) *u(m)) ;
K (m)=w (m) *besselk (1,w(m)) /besselk (0,w(m)) ;
end
splot (u,Jd) ;hold on;plot (w,K);
u01=2.1845;neff0l=sgrt (nc”2-(u0l/ (2*pi*a/lambda))"2);
u02=4.9966;neff02=sqgrt (nc*2-(u02/ (2*pi*a/lambda))"2);
u03=7.7642;neff03=sqgrt (nc"*2-(u03/ (2*pi*a/lambda)) "2);
wOl=sgrt (v*2-u01"2);
w02=sgrt (v*2-ul02"2);
w03=sqgrt (v*2-u03"2);
rc=[0:0.1:a];
Src=size (rc);
for m=1:Src(2);
psic03 (m)=bessel] (0,u03*rc(m)/a)/bessel] (0,uld3l3);
end
rg=[a:0.1:2*a];
Srg=size (rqg);
for m=1:Srg(2);
psig03 (m)=besselk (0,w03*rg(m)/a)/besselk (0,w03);
end
psic03t=psic03"';
psig03t=psig03"';
psic03t = psicO03t(end:-1:1);
psig03t=psig03t(end:-1:1);

PSICO3=repmat (psic03t,1,500);

PSIGO03=repmat (psig03t,1,500);
[Xc,Yc,Zc]l=polar3d(PSIC03."2/max (max (PSICO03))"2,0,2*p
i,0,a,2,'off");

[Xg,Yg,Zgl=polar3d (PSIG03."2/max (max (PSICO03))"2,0,2*p
i,a,2*a,2,'off');

subplot(2,2,2, 'Parent',handles.uipanel?2) ;

surf (Xc,Yc,Zc); hold on;surf (Xg,Yqg, Zg) ;axis([-20 20 -
20 20]) ;shading interp; axis off;title('3D power
Distribution for intruded fiber, 2 peaks'):;
subplot(2,2,4, 'Parent',handles.uipanel?);

pcolor (Xc,Yc, Zc) ;hold on;pcolor (Xg,Yqg, Z2g) ;axis ([-10
10 -10 10]);shading interp;axis off;title('2D power
Distribution for intruded fiber, 2 peaks');

¢

% —--- Executes on button press in pushbutton5.
function pushbutton5 Callback (hObject, eventdata,
handles)

% hObject handle to pushbuttonb (see GCBO)
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% eventdata reserved - to be defined in a future
version of MATLAB

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

global Threshold SNR Ber IntrusionDetected

figure

semilogy (SNR, Threshold*ones (1, length (SNR) ), '-
r','LineWidth',2);

hold on

semilogy (SNR,Ber, 'LineWidth',1);

ylim([le-4 0.5]);

legend ('Threshold', "BER") ;

tit = '"BER Curve';
if IntrusionDetected ==

tit = strcat(tit,', Intrusion Detected');
else

tit = strcat(tit,', No Intrusion Detected');
end

title(strcat(tit)),xlabel ('SNR (dB)"'"),ylabel ("BER");

function edit9 Callback (hObject, eventdata, handles)
% hObject handle to edit9 (see GCBO)

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

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

% Hints: get (hObject, 'String') returns contents of
edit9 as text

% str2double (get (hObject, 'String')) returns
contents of edit9 as a double

[

% —--- Executes during object creation, after setting
all properties.
function edit9 CreateFcn (hObject, eventdata, handles)

% hObject handle to edit9 (see GCBO)

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

% handles empty - handles not created until after

all CreatefFcns called

% Hint: edit controls usually have a white background
on Windows.
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% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white'") ;
end

[¢)

% —--- Executes on button press in pushbutton6.
function pushbutton6 Callback (hObject, eventdata,
handles)

% hObject handle to pushbutton6 (see GCBO)

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

% handles structure with handles and user data

(see GUIDATA)

Tx = str2double (get (handles.edit9, 'String'));
figure, plot(Tx*ones (1l,100)),ylabel ('Power
(dB) ") ,title('No Intrusion Deected');

Q

% —-—-- Executes on button press in pushbutton7.
function pushbutton7 Callback (hObject, eventdata,
handles)

% hObject handle to pushbutton7 (see GCBO)
% eventdata reserved - to be defined in a future
version of MATLAR

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

Tx = str2double (get (handles.edit9, 'String'));

y = (rand(1,50) - 0.5)/10 + (Tx - 0.2)*ones (1,50);
figure,plot ([Tx*ones (1,50) y]),ylabel ('Power

(dB) ") ,ylim([Tx-1 Tx+1]),title('Intrusion Detected');

function editl0 Callback (hObject, eventdata, handles)

% hObject handle to editl0 (see GCBO)
% eventdata reserved - to be defined in a future
version of MATLAR

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

[e)

% Hints: get (hObject, 'String') returns contents of
editl0 as text

% str2double (get (hObject, 'String')) returns
contents of editl0 as a double
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% —--- Executes during object creation, after setting
all properties.

function editl0O CreateFcn (hObject, eventdata,
handles)

% hObject handle to editl0 (see GCBO)

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

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

% Hint: edit controls usually have a white background
on Windows.
% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'"),
get (0, 'defaultUicontrolBackgroundColor'))

set (hObject, 'BackgroundColor', 'white'");
end

function editll Callback (hObject, eventdata, handles)

% hObject handle to editll (see GCBO)
% eventdata reserved - to be defined in a future
version of MATLAB

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

% Hints: get (hObject, 'String') returns contents of
editll as text
% str2double (get (hObject, 'String')) returns

contents of editll as a double

% —-—-- Executes during object creation, after setting
all properties.

function editll CreateFcn (hObject, eventdata,
handles)

% hObject handle to editll (see GCBO)

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

% handles empty - handles not created until after

all CreateFcns called

% Hint: edit controls usually have a white background
on Windows.
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% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))
set (hObject, 'BackgroundColor', 'white'");
end

function editl2 Callback (hObject, eventdata, handles)

% hObject handle to editl2 (see GCBO)
% eventdata reserved - to be defined in a future
version of MATLAB

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

(o)

% Hints: get (hObject, 'String') returns contents of
editl2 as text

% str2double (get (hObject, 'String')) returns
contents of editl?2 as a double

o)

% —--- Executes during object creation, after setting
all properties.

function editl2 CreateFcn (hObject, eventdata,
handles)

% hObject handle to editl2 (see GCBO)

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

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

% Hint: edit controls usually have a white background
on Windows.
% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))

set (hObject, 'BackgroundColor', 'white'") ;
end

function editl3 Callback (hObject, eventdata, handles)
% hObject handle to editl3 (see GCBO)

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

% Hints: get (hObject, 'String') returns contents of
editl3 as text
% str2double (get (hObject, 'String')) returns

contents of editl3 as a double

¢}

% —--- Executes during object creation, after setting
all properties.

function editl3 CreateFcn (hObject, eventdata,
handles)

% hObject handle to editl3 (see GCBO)

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

% handles empty - handles not created until after

all CreateFcns called

% Hint: edit controls usually have a white background
on Windows.
3 See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))

set (hObject, 'BackgroundColor', 'white'");
end

[

% —--- Executes on button press in pushbutton8.
function pushbutton8 Callback (hObject, eventdata,
handles)

% hObject handle to pushbutton8 (see GCBO)

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

handles structure with handles and user data

(see GUIDATA)

n = str2double (get (handles.editl0, 'String'));
Betta = str2double (get (handles.editll, 'String'));
IntrosionDistance =

str2double (get (handles.editl2, 'String'));
IntrosionLoss =

str2double (get (handles.editl3, 'String'));

Pt = str2double(get (handles.editl5, 'String'));

Bitrate = 1;
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c = 3*10"8;
Speed = c/n; % speed of light

PulseWidth = 1/ (Bitrate * 1076);
Ts = PulseWidth/100;

Pi = Pt - IntrosionDistance*Betta - IntrosionLoss;
Pr = Pi - IntrosionDistance*Betta;

Tao = 2*IntrosionDistance*1000/Speed;

N = ceil(Tao/Ts);

Tx = 10~ (Pt/10) *ones (1,10);
Rx = 10" (Pr/10) *ones (1,10);

o\

Transmited Bit
Recieved Bit

o\°

N1 = 2*N;
Tx [zeros (1,N/2) Tx zeros(l,N1 - length(Tx))];
[zeros (1,3*N/2) Rx zeros(l,N - length(Rx))]1;

Rx =

t = 0:Ts: (N1-1 + N/2)*Ts;
figure;

plot (t,Tx);

hold on

plot (t,Rx, 'r");
legend ('Transmitted Puls', 'Detected Pulse');

xlabel ('Time (sec)');

ylabel ('dBm') ;

title(['intrusion detected at D = '
num2str (IntrosionDistance) ' Km']);

function editl5 Callback (hObject, eventdata, handles)
% hObject handle to editl5 (see GCBO)

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

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

% Hints: get (hObject, 'String') returns contents of
editl5 as text
% str2double (get (hObject, 'String')) returns

contents of editl5 as a double

¢

% —--- Executes during object creation, after setting
all properties.

function editl5 CreateFcn (hObject, eventdata,
handles)

% hObject handle to editl5 (see GCBO)
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% eventdata reserved - to be defined in a future
version of MATLAB

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

% Hint: edit controls usually have a white background
on Windows.
% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))

set (hObject, 'BackgroundColor', 'white'");
end

function editl6 Callback (hObject, eventdata, handles)
% hObject handle to editl6 (see GCBO)

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

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

% Hints: get (hObject, 'String') returns contents of
editl6 as text

% str2double (get (hObject, 'String')) returns
contents of editl6 as a double

% —--- Executes during object creation, after setting
all properties.

function editl6 CreateFcn (hObject, eventdata,
handles)

% hObject handle to editl6 (see GCBO)

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

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

% Hint: edit controls usually have a white background
on Windows.
% See ISPC and COMPUTER.
if ispc && isequal (get (hObject, 'BackgroundColor'),
get (0, 'defaultUicontrolBackgroundColor'))

set (hObject, 'BackgroundColor', 'white');
end
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% —--- Executes on button press in pushbutton9.
function pushbutton9 Callback (hObject, eventdata,
handles)

% hObject handle to pushbutton9 (see GCBO)

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

% handles structure with handles and user data

(see GUIDATA)

power = str2double (get (handles.editl6, 'String'));
subplot(1l,1,1, "Parent',handles.uipanel?);

plot (power*ones (1,100)),ylabel ('dBm') ,xlabel ('Time
(sec)'),title('Power drop in normal operation mode');

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

% hObject handle to pushbuttonlO (see GCBO)

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

% handles structure with handles and user data

(see GUIDATA)
power = str2double (get (handles.editl6, 'String'));
subplot(1l,1,1, "Parent',handles.uipanel?);

plot ([power*ones (1,50) ((power -

0.1) *ones (1,50)+0.05*rand (1,50))1, 'r");
ylim([power-0.2 power+0.1]);

ylabel ('dBm'),xlabel ('Time (sec)'),title('Power drop
in intrusion case');
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OTDR Prog:

using
using
using
using
using
using
using
using
using

System;
System.
System.
System.
System.
System.
System.
System.
System.

Collections.Generic;
ComponentModel;
Data;

Drawing;

Ling;

Text;

Windows.Forms;
Media;

namespace WindowsFormsApplication?2

{

public partial class Forml

{

Form

#region Properties

// Axes

public int top = 150;
public int left = 200;
public int width = 750;
public int height = 400;
public string Wav =

"C:\\WINDOWS\\Media\\Windows Error.wav";

// Pipe Line

public int pipe top =
public int pipe left =
public int pipe width = 750;
public int pipe height = 50;
public bool Clicked = false;
public Point pnt Clicked = new

25;
200;

Point () ;

double
double

FiberLength = 1;// Km
TransmitPower = 0.95;//m
public double PowerLoss = 0.1;// dB/Km
public double IntLoss = 0.1; // dB

// Data Acquisition
public double[] Data;
public int Data idx =

public
public

0;
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public double axes vy

= 0;
public double axes y d =

0;
public Graphics gs;
public bool IntrusionDetected = false;

public double Threshold = 0;
public bool Flash = false;

public SoundPlayer pl;

public ToolTip ThresholdTip;
#endregion

public Forml ()
{
InitializeComponent () ;
Data = new double [width];
Data = new double[width];
timerl.Interval = 1000;
timerl.Start () ;
Threshold = 0.5;
axes y = 1;
axes y d = 0;
pl = new SoundPlayer (Wav) ;
t

private void Forml Load(object sender,
EventArgs e)
{

this.Focus () ;

ThresholdTip = new ToolTip ()

ThresholdTip.AutoPopDelay = 5000;
ThresholdTip.InitialDelay = 1000;
ThresholdTip.ReshowDelay = 1000;
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private void Forml Paint (object
sender, PaintEventArgs e)

{

gs =
Graphics.FromHwnd (this.Handle) ;
Pen myPen = new Pen(Color.Black,

2);
gs.FillRectangle (Brushes.White,
left, top, width, height);
gs.DrawRectangle (myPen, left, top,
width, height);
myPen.DashStyle =
System.Drawing.Drawing2D.DashStyle.DashDot;
int y = 0;
int x = left + width;
for (int 1 = 0; 1 < 10; i++)
{
y = top + i * 40;
gs.DrawLine (myPen, left, vy, X,

}
//myPen = new Pen (Color.Red, 2);

//gs.DrawLine (myPen, left, top +
(int) ((axes_y - Threshold ) * height / (axes y

- axes y d)), x, top + (int) ((axes y -
Threshold) * height / (axes y - axes y d)));
Font font = new Font ("Tahoma",10);

//gs.DrawString ("Intrusion Level",
font, Brushes.Red, x / 2, top + (int) ((axes y
- Threshold) * height / (axes y - axes y d)));

//gs.DrawString ("Intrusion Area",
font, Brushes.Red, x / 2, top + (int) ((axes y
- Threshold) * height / (axes y - axes y d)) +
50) ;

//gs.DrawString ("Green Area",
font, Brushes.Green, x / 2, top +
(int) ((axes y - Threshold) * height / (axes y
- axes y d)) - 50);

myPen = new Pen(Color.Black, 2);
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//gs.DrawImage (Mic, new
Rectangle (pipe left, pipe top + pipe height,
10, 20));

//gs.DrawImage (Mic, new
Rectangle (pipe left + pipe width - 10,
pipe top + pipe height, 10, 20));

gs.DrawRectangle (myPen, pipe left,
pipe top, pipe width , pipe height);

gs.FillRectangle (Brushes.Aqua,
pipe left, pipe top, pipe width, pipe height);

// Draw Intrusion Point

myPen = new Pen(Color.Red, 2);

if (Clicked)

{

gs.DrawlLine (myPen,

pnt Clicked.X, pipe top, pnt Clicked.X,
pipe height + pipe top);

}

// Draw Acquisition Data

1f (Data 1dx > 0)

{

Point[] temp = new
Point [Data 1dx];
for (int 1 = 0; 1 < Data idx;
i++)
{
temp[i].Y = (int) ((axes y
- Data[i]) * height / (axes y - axes y d));
temp[i].Y += top;
temp[i] .X = i+left;

}
i1f (Data idx > 2)
{
myPen = new
Pen (Color.Black, 2);
gs.DrawlLines (myPen, temp);
myPen = new
Pen(Color.Blue, 2);
}
}
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}

private void timerl Tick (object
sender, EventArgs e)

{

Random r = new Random() ;
lock (Data)
{
if (Data idx == width)
{
Data = new double[width];
Data idx = 0;

if (Clicked)

{
double dist = FiberLength

- (pnt Clicked.X - pipe left) * FiberLength /
pipe width;

Data[Data idx] =
TransmitPower - IntLoss - dist * Powerloss;

//// Calculate Distance
IntrusionDetected = false;
1f (Datal[Data idx] <=

Threshold)
{
IntrusionDetected =
Lrue;
}
}
else
{
Data[Data 1dx] =
TransmitPower;

Data_idx++;
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}
Forml Paint (null, null);

}

private void button Noise Click(object
sender, EventArgs e)
{
Data = new double[width];
Data idx = 0;
FiberLength =
(double)Double.Parse (textBox Distance.Text);
TransmitPower =
(double) Double.Parse (textBox Level.Text);
PowerLoss =
(double)Double.Parse (textBox PwrLss.Text);
IntLoss =
(double)Double.Parse (textBox IntLss.Text);
Forml Paint (null, null);

}

private voild Forml MouseMove (object
sender, MouseEventArgs e)

{

1f ((e.X > pipe left) && (e.X <
(pipe width + pipe left)) && (e.Y > pipe top)
&& (e.Y < (pipe height + pipe top)))

{

//
}

int threshold display =
(int) ((axes y - Threshold) * height / (axes y
- axes y d)) + top;

if (((threshold display - 5) <
e.Y) && (e.¥Y < (threshold display + 5)))

{

ThresholdTip.SetToolTip (this,

"Threshold") ;
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}

else

{
ThresholdTip.RemoveAll () ;
ThresholdTip.Hide (this) ;

}

private void
Forml MouseDoubleClick (object sender,
MouseEventArgs e)
{
double dist = -1;
1f ((e.X > pipe left) && (e.X <
(pipe width + pipe left)) && (e.Y > pipe top)
&& (e.Y < (pipe height + pipe top)))
{

Clicked = true;

dist = FiberLength * 1000 -
(e.X - pipe left) * FiberLength * 1000 /
pipe width;

pnt Clicked = e.Location;

Graphics gs =
Graphics.FromHwnd (this.Handle) ;

Pen myPen = new Pen(Color.Red,
2);

//gs.FillRectangle (Brushes.Aqua, pipe left,
pipe top, pipe width, pipe height);
gs.DrawlLine (myPen,
pnt Clicked.X, pipe top, pnt Clicked.X,
pipe height + pipe top);
}
if (dist != -1)
label Mouse.Text =
dist.ToString ("F00") ;
else
label Mouse.Text = "";
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private void Forml MouseClick (object
sender, MouseEventArgs e)

{

1f (e.Button ==
MouseButtons.Right)

{
Clicked = false;

Forml Paint (null, null);
label Mouse.Text = "";

}

private void comboBoxl KeyPress (object
KeyPressEventArgs e)

{

sender,

e.Handled = true;

}

private void button2 Click (object
sender, EventArgs e)

{
}
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M = 5;% Repeate num
N = 1000;% Points

z = zeros (1l,M);
data = zeros(N,M);

for j = 1:V,
% Create Random points
= rand(1l,N);
= rand(1l,N);
= 0;% Stores Na
or i = 1:N,
if (x(i)72 + y(i)"2) <=1 % check if the
point 1is in pi-slice
k =k + 1;%

Hh o~ X

end
data(i,j) = 4*k/i;
end
z(J) = data(N,3J);
end
error = pi - data;
z S$#0k<NOPTS>
mean (z)
var (z)
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plot (data, 'k'),title('Convergence of
Estimation');

figure, plot (error, 'k'"),title('Estimation
Erroxr');

() o) aay el ) 3 5 R
z=[3.1840 3.2120 3.1560 3.2080 3.0840]

mean(z) = 3.1688

var(z) = 0.0027
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M = 10;

N = 10000;

Data = randint(1,N,2);

bpsk mod = modem.pskmod(2) ;
bpsk dem modem.pskdemod (2) ;

mod = modulate (bpsk mod,Data) ;

snr = =-5;
BER = zeros (N,M)
va = zeros(1l,M);
for j = 1:V,
modl = awgn (mod, snr) ;
Ne = 0;
deml = demodulate (bpsk dem,modl) ;
for i=1:N,
if deml (i) ~= Data (i),
Ne = Ne + 1;
end
BER(i,73) = Ne/i;
end

va(j) = var(BER(:,J));
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end
plot (BER) ;

Siise 3o Gy IS dal (e Uadll Jaee i @ilyss e e Joaas il dags

p A <Al daiag Lo las s e dgpas O Jal e

0.9~ -

0.8

]
1

0.6 -

0.5 -

r r r r r r r r r L

0
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000

.22 10000 Jly) B30 JS 35 ilye 10 Uadl) Jane (uld dypad 1S5 G 23 JSA

Janal Agal) Aadll g dad o LU a3l Gl8 i) aae 0Ly pe 431 Jaadls

£

NI
tor Uadll ol dagdll
BER =0.2127

0" = 4.6497e — 010 :,idl z5a a8 L3 ol

89 |



NET daany C# A Jax

Aaay Aa) el Apie) 558 S seiame sk b daepdl il o e LS
uaalldalll odgd JENY) ) (paesadl a8y 1aas e ald dlhie L sana
bl wﬁ e et oS C++, Visual Basic 6.0, Java daayll calad Niad
o o dumil o i sl pe Al Cinual Sl ) ki 8 Aerdiudll
Jlae & s Kole A8 30 Lgae Xig gt ) NET Ll 4y caaal Y

.Software Engineering <l yll duaia

o Aale 5k 381 2l (e saall Lyl Dl o3 Jealds & (aall 8
AL duaap) il

JL ey Gsabg Ay A malpll ekl S :C/Wins2 API 2y e
Application  jsdiy s ae lehalpy C danpll dal e oud)
icsana poki ) sol Lyl 138 .Programming Interface (API)
fings o Sl Gl Al 03¢y abl) uslis o V) Clmasal) (0 B8
N diae
Vs s ed IS aSadll e 5)alh majaall 2555 C Add 8 alai LS
5 el dslhall B Saa ge Jgpee gondl e b gl
Bl o oy OS5 Aall) oda adiad Ll olgil e layad
.Object-Oriented 4agill Auza e daayll 2l 3ukai Yy Structures

Ll il Wi€ayy «C Aall jpedad CH++ 43l el :C+4+/MFC 4yn e
O a3 aseaal 13gr «C D) ) oty angll dum e ae i dida LG e
Ahsll i aagll dpmpe amlie e geufie Cht aaim

(mga\ Y. «Polymorphism «Encapsulation «adzill ¢Inheritance




o dalall (ligay 5,813 851y (8 Alidl) € N JSLie e silay 513 L
) il

3asase Dlin Bae Gl C+4 (A Basasall Cilagadll e aejll ey oS
Microsoft Al g )<ile Coghun lgia S clgle adiad 2l
2aiy e 8538lh aaaaad) 230l 038 293 .Foundation Classes (MFC)
MFC dage Ol Gus lae A0l 038 Chgha Gaua ddladll API il
APT aalg iy

dle b smandl e ile ) clseall Tk :Visual Basic 6.0
dle s dila Cligna Jily ailad ST Qe ) Ll S C
3diae Calealy el Jo 50l LY Z8ull 23 )il .Visual Basic
vt Slilaeal) e Jalxillc COM I e Code Libraries 258 <ol
b 4ie Juadl J<5 APL Glaed 435 VB 6.0 S (e a2l e
dasill daape ol L 1 ey Ay A e S Ll Y) MFC
Gpmpe b A8y ymall is-a ADle o lialy maysall prans ¥ Diad JalS S
alhally Visual Basic 6.0 NET 4 ASiall oda jolad &3 .asgil
Multithreading Gubal) 2325 ans ¥ g 5508 Ui a5 (55aY)
Ly JelS I dainall daeyll clad Jily0 e 46l o283 :Java
ol A3l 038 38 O LCHt 4l as dagill At Ayl alde e
Crnaall 2935 i 6o und (aled LeS) Jiandiil) s e A8k L3S
oS ) Predefined Packages lirse 48l ol e S 2y
i Lo aladie Wl JalS JRG Gadat oLy (e eyl

Java o adiay Guki saeki () V) Alea 33 Java S e a2l e
34l oda rua gl (AL daxd e di Y S cleale Jasd aldeV) g

91 |



Micd oJaid saaly dnay A3l o Gpliill adiny ¥ yualal) L, 3 43
J3Say CH a2 Gilgalsl) C 4l axdiug Core Gudaill il o <G
aladivd Juadh ¥ dpleall @lipdadll o Graphic ysall ik of WS
Gl (g Amays Ads ga ) 2 Ga Aalll o3a (Y @l clgd Java
.Virtual Machine (JVM) a5l leall oo diudall oda ¢ Juadall aUaig
aag boda copitinal Gemaaal G hlil lajisly il el cul o3
Windows ¢ Component Object Model (COM) Jia e by
..... «DNA Programming

Cul Al o3 ana el A ) dalsy e b W) LS
NET

:NET Jall
Deskl) Ay elad Al dpaa sans e slall ol Ly LS
d@.uj GA).\A\ sba Jaail NET

@.m\j.a (_g o WS c;gﬁ: St e A8ull sla 43;)): Lgﬂ\ Jall
oyeg Heing allail il Hiedat Jlawe 4 B 25l oda 8 A3aY

i) o3 Gulaa any b Lo b

230a 333 o385 :Interoperability Wla 335agall Cla gl alaiiu) 45l<e) o
C Glia COM GliSe (o oS 2ae by jualall g b 43 Jas
LSl (30 lagen Leladiind bt s L laye s «

e acd Al o 1A dall Gl ae Bl JelS Jalsil o
Adliae Gl Gy 4asill dpmpe Gllee

92 |



aall Je (g¢ian 435Sl 538 :Base Class Library Gub.n\ Coa 484
Clagiad RSl 638 835 (Chghuall apen die i A sl
-API

diand ) z sy ¥ NET (o ading Gadad i 1dleus yokal 4
Adiad Dl ek Jie Registry sl Jase (8 3aas 45U A
cJiad Alblee a3 Al DirectX

93|



Abstract

Optics have greatly developed over the past decades, making it usable in
wired communication systems, it has many advantages such as:

e High channel capacity.
¢ Interference immunity.
e Low loss.

That’s why it became so popular in different types of usage.

This thesis discuses the security of a fiber optic and proposes an intrusion
detection system able to detect different intrusion techniques and specify
the intrusion point.
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