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Metodika ultraplatjoslas radaru izmantosanai automasinu skaitiSanai
Probléma: Preciza automasinu skaitiS8ana un skaita klasificéSana pa joslam.

Merkis: lzstradat metodiku, kas sniedz iespéju personai bez specifiskas tehniskas
kvalifikacijas, uzstadtt ultraplatjoslas radaru un ta programmas nodrosSinajumu automasinu
skaitiSanai.

Apraksts: Sistéma sastav no UWB radara, tikla komutatora (switch) ar PoE iespéju un
personala datora, skat. 2.attélu. UWB radara darbibas attalums ir 12 m. lekarta tiek
izmantots EDI (Elektronikas un Datorzinatnu institGta) izstradatais ultraplatjoslas radara
prototips 1. att. Izmantota programmatira (GUI/_v03.exe) veic radara signala attéloSanu,
filtraciju un ieklauj algoritmus automasinu skaitiSanai Iidz 2 joslam (5.att.). Elektriskas
barosanas un komunikacijas interfeiss ir POE (Power over Ethernet).

Raspberry Pi

1. att. UWB radara iekarta.

Personalais dators PoE switch UWB radars

2. att. Sistémas pieslégsanas konfiguracija.



Uzdevumi:

Precizai automasinu skaitiSanai ultraplatjoslas radaru nepiecieSams uzstadit pareiza
novietojuma attieciba pret brauktuvi un precizi atzimét signala katras brauktuves joslas
robezas. Grafiska solu reprezentacija redzama 3. attéla.

1. Radara

uzstadisana

3. att. Radara sistémas uzstadisanas gaita auto skaitiSanai.

1. Radara uzstadisana:
Ultraplatjoslas radara iekartu nepiecieSams uzstadit t3, lai signali tiktu raiditi un uztverti
perpendikulari brauktuvei, uz kuras nepiecieSams veikt automasinu skaitiSanu. Jaievéero,
lai iekartas antenas virziena diagramma ir notémeéta uz brauktuves vidus dalu.

4. att. Radara sistémas pozicijas uzstadisana.

1.1. Radara darbibas zonas atrasana:

Lai sekmigi atrastu radara iekartas darbibas zonu, nepiecieS$ams veikt mérijumu ar
imitétu objektu, izmantojot programmu GUI v03.exe. NepiecieSams palaist
programmu GUI_v03.exe, ievadit radaram pieskirto IP adresi un nospiest Start
spiedpogu. Auto skaitiSanas gadijuma iesp&jams novietot automasinu intereses zona
un novértét labako radara poziciju pret intereséjoso zonu péc ieglta atstarota
signala amplittdas, kura janovérté no iegitas radara oscilogrammas (5.att). Masinu
iespéjams aizstat arT ar metalisku plaksni apméram 50 x 50cm izméra. Programma
GUI_v03.exe nodrosSina atstarota signala nolasu attéloSanu. Piemérs ar atstaroto
signalu, kas noreguléts precizi uz automasinu, kas atrodas pirmaja josla, redzams 5.
att. Radara pozicija janoregulé ta, lai atstarojuma amplitida bltu péc iespéjas
lielaka.
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5. att. Atstarojums no automasinas, kas novietota pirmaja josla.

2. Brauktuves joslas robezas iestadiSana, izmantojot programmas GUI/ v03.exe izvélnes
funkciju Files -> Settings

2.1.

2.2.

Automasinu skaitiSanai neatkarigi no joslam:

Lai skaititu auto un neizdalitu transporta blivumu starp joslam, nepiecieSams iestatit
pirmas joslas robezas visa uztverSanas diapazona (nolases 0 .. 1023), izmantojot
programmatiras uzstadijumu paneli. Joslai jaiestata SaGkuma un Beigu robezas (6.
att..) nolasu vienibas. Lai nodroSinatu sistémas precizaku darbibu un mazaku
klidainas automasinu pieskaitiSanas varbutibu, joslas robeZas var iestatit péc
atstarojuma no brauktuves sakuma dalas idz tas beigu dalai. Tas samazinas iespéju,
ka gajéjs var tikt ieskaitits ka automasina.

Automasinu skaitiSanai 2 joslas:

Divu joslu gadijuma nepiecieSams iestatit katras joslas nolasu vértibas atseviski.
Piemérs ar joslu uzstadijumu vértibam redzams 6. attéla. leteicams starp atseviskam
joslam (1. joslas beigu vértibas un 2. joslas sakuma vértibas) atstat vismaz 100 nolasu
starpibu. Tas izslégs gadijumu, kad automasina varétu tikt ieskaitita abas joslas

vienlaicigi.
4\ Settings = >
Uzstadijumi
1. josla 2. josla
DetektEanas imeni 1100 1000
Sakums 150 700
Beigas 450 1000

6. att. Programmaturas uzstadijumu panelis.



3. Papildus parametru iestatiSana:

Automasina pareizai detektéSanai nepiecieSams novértét aptuveno signala un troksna

attiecibu péc radara ieguta signala. Ja signala amplitlida nav vismaz 5 reizes lielaka par

trokSna amplitidu, tad javeic secigas, zemak aprakstitas darbibas, Iidz tiek ieglts

vélamais rezultats.

3.1. Fona signala nonemsana:
Radara iekarta ieglst atstarojumu no visiem objektiem, kas ir tas redzamibas zona.
Tapéc nepiecieSams atnemt signalu, kurs ir nemainigs (statisks). To iespéjams
panakt, programmas GUI_v03.exe ieslédzot 1. bloka (7. att.) darbibu ar izvéles
ratinu (checkbox), kas atrodas blakus spiedpogai Average background sadala
Remove background. Fona atnemsSanai iespéjamas 2 opcijas: nonemt statisku
ierakstitu signalu (Remove static) vai fona signalu atjauninat ar rekursivu vidéjosanu
(Remove recursive). Ta ka laika apstaklu del un dazadu aréju faktoru dé| fona signals
var mainities laika gaita, ieteicams izmantot rekursivu fona ierakstiSanas un
atnemsanas iespéju.
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7. att. Papildus parametru izvélu logs.

3.2. Hampela filtrs:
Filtrs, kas nonem atsevisku izlecosu vértibu pikus. Aréju radio signalu iespaida
radara ieeja var rasties signala piki, kas nav saistiti ar atstarojumu no objektiem.
lesledzot izvéles ritinas 2. opciju (7. att.), tiks veikta Sadu trokSnaina signala
filtresana.



3.3. Rekursiva vidéjosana:
Lai samazinatu troksSna signala amplitidu, iespéjams ieslégt signala vidéjoSanas
iespéju - 3. opcija (7. att.). Ta ka tiek izmantota rekursiva vidéjosana, tad
nepiecieSams iestatit videjoSanas koeficienta vértibu. Automasinu detektésanai, kas
nekustas atrak par 60 km/h, ieteicama koeficienta vértiba ir 0,1.

3.4. Konvoldcija ar ierakstita signala paraugu:
Ja augstak minétie soli nepalidz iegit vélamo signala/troksna attiecibu, tad
iespéjams veikt ar1 signala konvolciju ar ieblveto saglabato atstarojuma signalu —
4. opcija.

4. Parliedzama sliek$na vertibas iestatisana:
Pédéjais solis automasinu detektésanai ir sliekSna vértibas iestatiSana. Ta ir relativa
vértiba, kura japarsniedz péc programmataras iek$€jo algoritmu izpildes, lai atstarojums
tiktu ieskaitita ka automasina. P&c nokluséjuma s1s vértibas ir 1100 (1. joslai) un 1000 (2.
joslai). EsoSas vértibas iesp&jams palielinat, lai samazinatu klGdainu automasinas
ieskaitiSanas iesp€ju, vai samazinat, ja automasinas netiek ieskaititas. leteicams vértibas
maintt maksimali 600 vienibu robezas ap noklusétajam.

Rezultati: SkaitiSanas rezultati tiek saglabati atseviskos aréjos MATLAB failos ar
nosaukumiem Timestampsl.mat (1. josla) un Timestamps2.mat (2. josla). Rezultatu piemérs
8. att.
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8. att. Piemers rezultatu attéloSanai MATLAB vidé.



Programmaturas kods:

function varargout = GUI v03(varargin)

GUI V03 MATLAB code for GUI v03.fig
GUI V03, by itself, creates a new GUI VO3 or raises the existing
singleton*.

o° o0 o o°

o\

H = GUI VO3 returns the handle to a new GUI VO3 or the handle to
the existing singleton*.

o° o

oo

GUI VO3 ('CALLBACK',hObject,eventData,handles,...) calls the local
function named CALLBACK in GUI VO03.M with the given input arguments.

oe oo

o\

GUI V03 ('Property','Value',...) creates a new GUI V03 or raises the
existing singleton*. Starting from the left, property value pairs are
applied to the GUI before GUI v03 OpeningFcn gets called. An
unrecognized property name or invalid value makes property application
stop. All inputs are passed to GUI v03 OpeningFcn via varargin.

oC 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 GUI v03
Last Modified by GUIDE v2.5 05-Jan-2018 11:37:00

o\

% Begin initialization code - DO NOT EDIT

gui Singleton = 1;

gui State = struct('gui Name', mfilename,
'gui Singleton', gui Singleton,
'"gui OpeningFcn', @QGUI v03 OpeningFcn,
'gui OutputFcn', @GUI vO03 OutputFcn,
'gui LayoutFcn', [1 .,
'gui Callback', (1

if nargin && ischar (varargin{l})

gui State.gui Callback = str2func(varargin{l});
end

if nargout
[varargout{l:nargout}] = gui mainfcn(gui State, varargin{:});
else
gui mainfcn(gui State, varargin{:});
end
% End initialization code - DO NOT EDIT

°

% —--- Executes just before GUI v03 is made visible.
function GUI v03 OpeningFcn (hObject, eventdata, handles, varargin)
This function has no output args, see OutputFcn.

o

% 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 GUI v03 (see VARARGIN)

set (handles.Start Button, 'UserbData', 0);
handles.TimerVal = zeros(1,100);
handles.TimerVal (end) = tic;

handles.Background = zeros(1023,50);
handles.Background mean = zeros(1023,1);




handles.Frame smooth matrix = zeros(1023,1);

handles.Average matrix = zeros(1023,50);
axes (handles.A Scan_axes);
hold on;

handles.A Scan = plot(zeros(1023,1));

handles.Processed = plot (handles.Background mean+2048, 'r');
hold off;

set (handles.Processed, 'Visible', 'off'");

handles.k = 0;

Q

% Choose default command line output for GUI v03
handles.output = hObject;

[}

% Update handles structure
guidata (hObject, handles);
% ——-— Outputs from this function are returned to the command line.
function varargout = GUI v03 OutputFcn (hObject, eventdata, handles)
varargout cell array for returning output args (see VARARGOUT) ;

o\

% 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{l} = handles.output;
% —--- Executes on button press in Start Button.
function Start Button Callback (hObject, eventdata, handles)
% hObject handle to Start Button (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
if (get(handles.Start Button, 'UserData') ~= 1)
% try
handles.k = 1;
n=1;
g====== TCP Client

t = tcpclient (get (handles.Edit IP, 'String'), 22000);
d = double (read(t,1024, 'uintle'));

delay = find(~d);

d = double(read(t,delay-1, 'uintle'));

d = double (read(t,1024, '"uintl6e'));

o)

% A-scan plot

axes (handles.A Scan_axes);

handles.A Scan.YData = d(2:end);
x1im ([0, 1024]);

yticks ([0, 1024, 2048, 3072, 4096]);
ylim ([0, 40961);

grid on

if (get(handles.Status _message, 'String') ~= "")
set (handles.Status message, 'String',"")
end




set (handles.Edit IP, 'Enable','Off")

set (handles.Start Button, 'UserData', 1);
Save matrix = [];
Save counter = [];

%$Variables for car detection

car detectedl = false;
car detected2 false;

salsA = 150; %$Pirmas joslas sakuma robeza
salbA = 450; %Pirmas joslas beigu robezZa
salsB = 700; %Otras joslas sakuma robezZa
salbB = 1000; %Otras Jjoslas beigu robezZa
winlen = 45;

winstep = 10;
winA = floor ((salbA - salsA-winlen)/winstep);
winB = floor ((salbB - salsB-winlen)/winstep);

veclen = 5;
sumlvecA
sumlvecB

false ([winA,veclen]);
false ([winB, veclen]) ;

levelA = 1100;
levelB 950;

load ('Fragment.mat');
fragment = fragment/sqrt (sum(fragment.”"2));

VehicleCountl 0;
VehicleCount2 = 0;
set (handles.VCl, 'String',num2str (VehicleCountl)) ;
set (handles.VC2, 'String',num2str (VehicleCount2)) ;

ind timerl = 0;
ind timer2 = 0;
S======== MAIN WHILE LOQP ========

while (get (handles.Start Button, 'UserData') ~= 0)

$Reading data and refresh A Scan axes
d = double (read(t,1024, '"uintloe'));

handles.A Scan.YData = d(2:end);

%Data save
if get (handles.Save, 'UserData') ==
if isnan(str2double (get (handles.Save count, 'String')))
Save counter = 100;
else




Save counter = str2double (get (handles.Save count, 'String'))-

end
set (handles.Save, 'UserData', 1)
Save matrix = [];
elseif get (handles.Save, 'UserData') == 1
Save matrix = [Save matrix; d];
if Save counter ~= 0
Save counter = Save counter - 1;
else
save ('Data.mat', 'Save matrix');
set (handles.Save, 'UserData', 0);
set (handles.Status message, 'String', 'Save done!'")
end
end

$Determins RPS and displays it

handles.TimerVal = circshift (handles.Timerval, [0,-1]);
handles.TimerVal (end) = toc;

set (handles.RPS, 'String', round (100/sum (handles.TimerVal))) ;
tic;

$Transpose data for further processing and remove mean value
$Also removes first value (0)
D = d(2:end) '-mean(d(2:end)) ;

$Acquiring Bacground
if (get (handles.Average bcg, 'UserData') == 1)
if n <= 50
handles.Background(:,n) = D;
n=n+ 1;
else
set (handles.Average bcg, 'UserData', 0)
n=1;
set (handles.Background Status, 'String', 'Done!'");
handles.Background mean = mean (handles.Background, 2) ;

$Processing part
if (get(handles.Remove bcg, 'Value'))
if (get(handles.Remove bcg rec, 'Value'))
koef = str2double (get (handles.Background koef, 'String'));
if isnan (koef)
handles.Background mean

0.9 * handles.Background mean
+ 0.1 * D;
else
handles.Background mean = (l-koef) *
handles.Background mean + koef * D;
end
end
D = D - handles.Background mean;
end

if (get (handles.Hampel, 'Value'))
D = hampel (D,3,2);
end

if (get(handles.Convl checkbox, 'Value'))
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D = smooth(D,10);
end

if (get(handles.Averaging, 'Value'))
handles.Average matrix = circshift (handles.Average matrix, [0, -

handles.Average matrix(:,end) = D;

content = get (handles.Average numb, 'String');

value = get (handles.Average numb, 'Value');

avg = str2double (content (value));

D = mean (handles.Average matrix(:,5l-avg:end),2);
end

if (get(handles.Abs val, 'Value'))
D = 10*abs (D) ;
end

if (get(handles.Recursive avg, 'Value'))
koef = str2double(get (handles.Avg koef, 'String'));
if isnan (koef)
koef = 0.3;
end
D = (1 - koef) * handles.Frame smooth matrix + koef * D;
handles.Frame smooth matrix = D;
end

if (get (handles.convolution, 'Value'))
G = conv (D, fragment) ;
D = G(length (fragment) :end);

end

%Vehicle detection

prev_car detl = car detectedl;
prev _car det2 car detected?2;

sumlvecA = circshift (sumlvechA,1,2);
sumlvecB = circshift (sumlvecB,1,2);

for m = 1l:winA
sumlvecA (m,1l) = sum(abs(D(salsA+winstep* (m-1) :salsA+winstep* (m-
1)+winlen))) > levelldh;
end

for m = 1:winB
sumlvecB(m,1) = sum(abs(D(salsB+winstep* (m-1) :salsB+winstep* (m-
1)+winlen))) > levelB;
end

% Detects car if at least 2 zones are valid
if (sum(sum(sumlvechA,2) == 5) > 0) %$Zone count
car detectedl = true;
elseif (sum(sum(sumlvecA,2) == 5) == 0)
car detectedl = false;
end

% Detects car if at least 2 zones are valid
if (sum(sum(sumlvecB,2) == 5) > 0) %$Zone count

11



o o°

o\°

car_detected2 = true;

elseif (sum(sum(sumlvecB,2) == 5) == 0)
car detected2 = false;
end
if ((car_detectedl == true) && (prev_car detl == false))

VehicleCountl = VehicleCountl + 1;
set (handles.VCl, 'String',num2str (VehicleCountl)) ;
set (handles.VC1l, 'BackgroundColor', "green') ;
ind timerl = 35;
Timestamp (1)
end

if (ind timerl > 0)
ind timerl = ind timerl - 1;
if (ind timerl == 1)
set (handles.VC1l, 'BackgroundColor', "default');
end

end

if ((car_detected2 == true) && (prev_car det2 == false))
VehicleCount?2 = VehicleCount2 + 1;
set (handles.VC2, 'String',num2str (VehicleCount2)) ;
set (handles.VC2, 'BackgroundColor', "green');
ind timer2 = 35;
Timestamp (2)

end

if (ind _timer2 > 0)
ind timer2 = ind timer2 - 1;
if (ind timer2 == 1)
set (handles.VC2, 'BackgroundColor', "default');
end

%Visibility of processed data (Enables Red line)
if (get (handles.Remove bcg, 'Value') |]|...

get (handles.Convl checkbox, 'Value') |[]...

get (handles.Hampel, 'Value') ||

get (handles.Averaging, 'Value') ||

get (handles.Abs val, 'Value') ||

get (handles.Recursive avg, 'Value') ||

get (handles.convolution, 'Value'))

set (handles.Processed, 'Visible', 'on'");

handles.Processed.YData = D*5 + 2048;
else

set (handles.Processed, 'Visible', 'off");
end

guidata (hObject, handles) ;
end
clear t;

catch
set (handles.Status message, 'String', 'Cannot access as TCP
end

Client!")
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end

% —--- Executes on button press in Stop_ Button.

function Stop Button Callback (hObject, eventdata, handles)

hObject handle to Stop Button (see GCBO)

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

set (handles.Start Button, 'UserData', 0);

set (handles.Edit IP, 'Enable', 'On')

clear t;

oo

function Edit IP Callback (hObject, eventdata, handles)

% hObject handle to Edit IP (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 IP as text
5 str2double (get (hObject, 'String')) returns contents of Edit IP as a
double

\o

o

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

hObject handle to Edit IP (see GCBO)

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

o o

o\

o°

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

o\

% —--- Executes on button press in Remove bcg static.

function Remove bcg static_ Callback (hObject, eventdata, handles)
hObject handle to Remove bcg static (see GCBO)

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

o oe

o°

o

Hint: get (hObject, 'Value') returns toggle state of Remove bcg static

% —--- Executes on button press in Average bcg.

function Average bcg Callback (hObject, eventdata, handles)

hObject handle to Average bcg (see GCBO)

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

set (hObject, 'UserData', 1);

set (handles.Background Status, 'String','');

o° o

o

% Hint: get (hObject, 'Value') returns toggle state of Average bcg

% —--- Executes on button press in Convl checkbox.
function Convl checkbox Callback (hObject, eventdata, handles)
hObject handle to Convl checkbox (see GCBO)
eventdata reserved - to be defined in a future version of MATLAB
handles structure with handles and user data (see GUIDATA)
if get(handles.Start Button, 'UserData') ~= 1

if (hObject.Value == 1)

o

o° oP
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handles.Processed.YData = handles.Background mean+2048;
set (handles.Processed, 'Visible', 'on'");
else
set (handles.Processed, 'Visible', 'off");
end
end

% Hint: get (hObject, 'Value') returns toggle state of Convl checkbox

% —--—- Executes on button press in Save.

function Save Callback (hObject, eventdata, handles)

% hObject handle to Save (see GCBO)

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

set (handles.Save, 'UserData', 2)
set (handles.Status message, 'String', 'Saving data..."')

% —--—- Executes on button press in Hampel.
function Hampel Callback (hObject, eventdata, handles)
% hObject handle to Hampel (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
if get (handles.Start Button, 'UserData') ~= 1
if (hObject.Value == 1)

handles.Processed.YData = handles.Background mean+2048;
set (handles.Processed, 'Visible', 'on'");
else
set (handles.Processed, 'Visible', 'off");
end
end
% Hint: get (hObject, 'Value') returns toggle state of Hampel

% —--- Executes on button press in Averaging.
function Averaging Callback (hObject, eventdata, handles)
hObject handle to Averaging (see GCBO)
eventdata reserved - to be defined in a future version of MATLAB
handles structure with handles and user data (see GUIDATA)
if get(handles.Start Button, 'UserData') ~= 1
if (hObject.Value == 1)
handles.Processed.YData = handles.Background mean+2048;
set (handles.Processed, 'Visible', 'on'");
else
set (handles.Processed, 'Visible', "off'");

o oe

o

end
end
% Hint: get (hObject, 'Value') returns toggle state of Averaging

function Average numb Callback (hObject, eventdata, handles)

% hObject handle to Average numb (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 Average numb as text

o\

double

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

% hObject handle to Average numb (see GCBO)

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

str2double (get (hObject, 'String')) returns contents of Average numb as a
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% handles empty - handles not created until after all CreateFcns called

o\

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'");

oo

end

% —--- Executes on button press in Abs val.

function Abs val Callback (hObject, eventdata, handles)

% hObject handle to Abs val (see GCBO)

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

if get (handles.Start Button, 'UserData') ~= 1

if (hObject.Value == 1)
handles.Processed.YData = handles.Background mean+2048;
set (handles.Processed, 'Visible', 'on'");
else
set (handles.Processed, 'Visible', 'off");
end
end
% Hint: get (hObject, 'Value') returns toggle state of Abs val

[}

% —--- Executes on button press in Recursive avg.

function Recursive avg Callback (hObject, eventdata, handles)
hObject handle to Recursive avg (see GCBO)

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

o\

o\

if get (handles.Start Button, 'UserData') ~= 1
if (hObject.Value == 1)
handles.Processed.YData = handles.Background mean+2048;
set (handles.Processed, 'Visible', 'on'");
else
set (handles.Processed, 'Visible', "off'");
end
end
% Hint: get (hObject, 'Value') returns toggle state of Recursive avg

function Avg koef Callback (hObject, eventdata, handles)

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

oe

Hints: get (hObject, 'String') returns contents of Avg koef as text
str2double (get (hObject, 'String')) returns contents of Avg koef as a

o

double

Q

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

hObject handle to Avg koef (see GCBO)

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

o o

oe

o

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

if ispc && isequal (get (hObject, 'BackgroundColor'),

get (0, 'defaultUicontrolBackgroundColor'))

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

function Save count Callback (hObject, eventdata, handles)

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

oo

Hints: get (hObject, 'String') returns contents of Save count as text
5 str2double (get (hObject, 'String')) returns contents of Save count as a
double

\O

[}

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

hObject handle to Save count (see GCBO)

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

o oP

o\

o°

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

o\

[}

% —--- Executes on button press in Remove bcg rec.

function Remove bcg rec Callback (hObject, eventdata, handles)
hObject handle to Remove bcg rec (see GCBO)

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

o oP

o°

o

Hint: get (hObject, 'Value') returns toggle state of Remove bcg rec

% —--- Executes on button press in Remove bcg.

function Remove bcg Callback (hObject, eventdata, handles)

hObject handle to Remove bcg (see GCBO)

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

o° o

o

o°

Hint: get (hObject, 'Value') returns toggle state of Remove bcg
if get (handles.Start Button, 'UserData') ~= 1
if (hObject.Value == 1)
handles.Processed.YData = handles.Background mean+2048;
set (handles.Processed, 'Visible', 'on'");
else
set (handles.Processed, 'Visible', "off'");
end
end

function Background koef Callback(hObject, eventdata, handles)

% hObject handle to Background koef (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 Background koef as text
str2double (get (hObject, 'String')) returns contents of Background koef
as a double

o\

o\°

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

% hObject handle to Background koef (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles empty - handles not created until after all CreateFcns called

oo

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

o\

Q

% —--—- Executes on button press in convolution.

function convolution Callback (hObject, eventdata, handles)

hObject handle to convolution (see GCBO)

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

o oP

o°

o\

Hint: get (hObject, 'Value') returns toggle state of convolution
if get(handles.Start Button, 'UserData') ~= 1
if (hObject.Value == 1)
handles.Processed.YData = handles.Background mean+2048;
set (handles.Processed, 'Visible', 'on'");
else
set (handles.Processed, 'Visible', '"off'");
end
end

function Files Callback (hObject, eventdata, handles)

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

\o

°

function Settings Callback (hObject, eventdata, handles)

% hObject handle to Settings (see GCBO)

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
pos_size = get (handles.figurel, 'Position');

user response = Settings('Title','Settings');
switch user response
case "Ok"

case "Cancel"
end

o)

function Exit Callback (hObject, eventdata, handles)

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