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% Create the figure window.

btnColor=get(0, DefaultUlControlBackgroundColor');

% Position the GUI in the middle of the screen

screenUnits=get(D,'Units");

set(0,'Units','pixels");

screenSize=get{0,'ScreenSize");

set(0,'Units' screentinits);

figWidth=950;

figHeight=400;

figPos=[(screenSize(3)-figwWidth)/2 (screenSize(4)-figHeight)/2,figwidth,figHeight];

fig=figure(...
‘Menubar' ,‘nong’ ...
'Color' ,btnColor

‘IntegerHandle’ 'off"
'Resize’ 'off'
'DoubleBuffer*  ,'on’
'HandleVisibility' ,'on’ -
‘Name' ,"EaJiLmnwlm@m'aummﬁmﬂnﬁ'ﬂumsﬁﬁmummﬁ’ﬂmﬁmﬁu {nsande
ﬁ’n;n;ﬂmﬁazu'lﬂﬁqﬁﬂ@ uarAynnAaLAsadanaanmemeasinla .

"NumberTitle' Joff!

‘Units’ ,'pixels’
'Position’ JfigPos

‘UserData’ Al
‘Colormap’ A
'‘Pointer’ , arrow’
‘Visible' Jon'
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zoom

Me_file=uimenu(fig,'Label' 'File");
Me_open=uimenu(Me_ﬁIe,'Label','L"?.Iﬂ‘i}'fai‘{ﬂ','callback','drawit=11 ")
Me_print=uimenu(Me_file,'Label', AN, 'callback’,'drawit=10;"):

Me_close=uimenu(Me_file,'Label','1l#"'callback’,'drawit=12;");

Me_PCG=uimenu(fig,'Label’,adudaeialay);

Me_PCGtime=uimenu{Me_PCG,label', wanslaiuuinan’, callback’, drawit=1;');

M e_PCGfrequency=uimenu(Me_PCG,‘|abe|','LLﬂmeL:uum’mﬁ‘,'callback','d rawit=2;";

Me_ECG=uimenu(fig,'Label','ﬂgu1ﬂﬁﬂﬁ11ﬁ‘);
Me_ECGtime=uimenu(Me_ECG,label’, wapilaiuunan’, 'caliback', drawit=3;"):

Me_ECGfrequency=uimenu(Me_ECG,'label',"té aalmLu m’mﬁ','callback',‘d rawit=4;");

Me_system=uimenu(fig, Label' Awszissuumala’);
Me_system_time=uimenu(Me_system,'Label',' ianauausidnwadaasseuil’);
Me_system_timedisplay=uimenu(Me_system_time,'Label’,'L@Aans ', 'callback’,
'drawit=5.");

Me_system_timesave=uimenu(Me_system_time,'LabeI'.'ﬁuﬁﬂ','callback'. ‘drawit="7;");
Me_system_frequency=uimenu{Me_system,'Label’,'na pevauaslulALAI LR TS
FrAERED N

Me_system_frequencydisplay=uimenu(Me_system_frequency,'Label’,'u& AANT I’
Jcallback’, 'drawit=6;");
Me_system_frequencysave=uimenu(Me_system_frequency,'Label',‘ﬁuﬁn','callback',

‘drawit=8:");

Me_corr=uimenu(fig,'Label', Alamzilasnssuaunsanduiug’);

Me_corrfrequency=uimenu(Meqcorr,'Label','ﬂ':’mﬁ','callback','drawit:‘a;');
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% Create Data subplot.
hAxes(1) = axes(...
'Position’ ,[0.08 0.1 0.6 .85]....

fontsize’ 8, ..

'Parent' ,fig..

¥
set(hAxes(1),"XLim",{0 16000],"YLim",[-1 1],'color’, [1 1 1]);
grid on
uicontrol( ...

'style’, ‘frame’, ...
'position’, [650 310 200 70], ...

"‘backgroundcolor', [.8,.8,.8] ...

x1=0;

scalx1 = uicontrol(gcf,'Style','edit’,...
'String’,num2str(x1),...
"Position’,[660,350,50,20]....
'‘BackgroundColor',[0.8,0.8,0.8]....
‘callback’, 'drawit=13;');

x2=16000;

scalx2 = uicontrol{gcf,'Style’,'edit',...
‘String',num2str(x2),...
'Position’,[740,350,50,20]....
'BackgroundColor',{0.8,0.8,0.8],...
‘callback’, ‘drawit=13;");

uicontrol(...

'style’, 'text’, ...

'string’,"wnuU(X)", ...
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'‘backgroundcolor’, [.8,.8,.8],...
‘position’, [790 350 45 20]...
),
uicontroi(...
'style’, ‘text,...
'String','ﬁd',...
‘backgroundcolor’, [.8,.8,.8],...
'position’, [713 350 25 20]...
);
viFA:

scaly1 = uicontrol{gcf,'Style','edit’,...

*8tring’,num2striy1),...
‘Position’,[660 320 50,20]....

'‘BackgroundColor',[0.8,0.8,0.8],...

‘callback’, 'drawit=13;");
y2=1;

scaly2 = uicontrol(gcf,'Style' ‘edit’,...

'String’,num2str{y2),...
'Position’,[740 320 50,20],...

'‘BackgroundColor',{0.8,0.8,0.8]....

'callback’, 'drawit=13;":;
uicontrol(...
'style’, 'text',...
'string’,"WNU(Y)"....
'‘backgroundcolor’, [.8,.8,.8]....
'position’, [790 320 45 20]...
),
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vicontrol(...
'style’, 'text',...
'string'.'ad',...
'backgroundcolor’, [.8,.8,.8]....
'mosition’, [713 320 25 20]...
);
uicontrol{ ...
'style’, 'frame’, ...
‘position’, [650 45 190 130], ...
'backgroundcolor’, [.8,.8,.8] ...
);
uicontroi( ...
'style’, 'frame’, ...

'position’, [660 55 170 90, ...

'backgroundcoler', [0.5,0.5,0.5] ...

)

Titel=uicontrol('Style','text’, ...
'String', TeyadRsR’,...
'Position’,[700,150,80,20],...
'‘BackgroundCalor',[1,1,1]...
)i

name=uicontrol{gcf,'Style','edit’, ...

'String','%’a-u'mar]ﬂ',...
'Pasition’,[670,120,150,20],...
'‘BackgroundColor',[1,1,1]...
);
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Ang=uicontrol(gcf,'Style','edit’, ...
'String','aneY',...
'Position’,(670,100,150,20],...
‘BackgroundColor',[1,1,1]...

);

weigtn=uicontrol(gcf,'Style','edit’, ...
'String',‘ﬁwﬁﬂ'....
'Position’,[670,80,150,20],...
‘BackgroundColor',[1,1.1]...

%
pressure=uicontrol(gcf,'Style','edit’, ...
"String', ARTHAW' ...
'Position’,[670,60,150,20],...
'‘BackgroundColor',[1,1,1]...

)P

%Main event loop

stopit=0; %wait for a quit button push

drawit=0; %wait for a draw

while (stopit==0)

drawnow;
if drawit==13

drawit=0;
x2=str2znum(get(scalx2,'string"));
x1=strZznum(get(scalx1,'string");
y1=str2num(get(scaly1,'string")};
y2=str2num(get(scaly2,'string"));

set(hAxes{1),'XLim',[x1 x2],"vLim",[y1 y2].'color’, [1 1 11);

end
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if drawit==10
drawit=0;
printdig(*-setup'.fig);
printdlg('-crossplatform’ fig);

end
if drawit==12
drawit=0,
fig = gef;
quit_reply = questdig('Anssieanisasnannlilsunsulividalad);
if strcmp(quit_reply,'Yes")
stopit=1;
close(fig);
end
end
if drawit==11
drawit=0:
[filename1,pathnamel=uigetfil e(['\*.wav'],'Lﬁan'lﬂﬁﬁn__,m&nmﬂﬁmﬁmﬁﬂﬁ
AAINSY):
if isequal([filename,pathname],[0,0])
stopit==0;
else
[signal1,Fs1]=wavread([pathname filename1]);
end
[ﬁlenameZ.pathname]:uigetﬂle(['\*.wav‘],‘Lﬁﬂﬂiﬂﬁﬁmmﬂmﬁuiﬂﬁﬁﬁq%
firaens);

if isequal({filename2,pathname],[0,0])
stopit==0;

else
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[signal2,Fs2]=wavread([pathname filename2]);

end

end

if drawit==

drawit=0;
sigcleant = signalt;
[thr,sorh,keepapp] = ddencmp('den’,'wv' sigclean1);
clean1 = wden(sigclean1,'heursure','s' 'one',5,'sym8');
data_max = max{abs(clean1));
normalize1 = {clean1)/data_max; %normalize
pcg=normalize;
hLine(1)=plot(pcg,'k');title('Phonocardiogram');
set(hAxes(1),"’XLim",[0 16000],"YLim',[-1 1],'color’, [1 1 1]);
Xlabel{'Sample(n)");
ylabel('’Amplitude");
grid on

end

if drawit==2
drawit=0;
sigcleant = signall;
[thr,sorh,keepapp] = ddencmp('den’,'wv' sigclean1):
clean1 = wden(sigclean1,'heursure','s’,'one’,5,'sym8");
data_max = max(abs(clean1));
normalize1 = (clean1)/data_max; %normalize
pcg=narmalize1;
pcg2=pcg;
pcg_fft = fft(pcg?2); %Frequency Domain
pcg_abs = abs(pcg_fft);
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hline(1)=plot(pcg_abs,'k’);title('Phonocardiogram’)
axis ([0 500 0 500});
set(hAxes(1),'color’, [1 1 11);
grid on
xlabel('Frequency (Hz)");
ylabel( Amplitude');

end

if drawit==3
drawit=0;
sigclean2 = signal2;
[thr1,sorh1 keepapp1] = ddencmp('den’,'wv' sigciean2);
clean2 =wden(sigclean2,'heursure’,’s','one’,7,'sym8'");
data_max1 = max(abs{clean2}); .
normalize? = (clean2)/data_max1; %naormalize
ecg=normalize2;
hLine(1)=plot{ecg,'k’);titie('Electrocardiogram");
set(hAxes(1),'XLim',[0 16000],"YLim",[-1 11,'color’, [1 1 1]);
xlabel('Sample{n)";
ylabel('Amplitude’);
grid on

end

if drawit==4
drawit=0;
sigclean? = signal2*;
fthr1,sorh1,keepapp1] = ddencmp('den’,'wv' sigclean2);
clean2 = wden(sigclean?,'heursure’,'s','one",7,'sym8");
data_max1 = max(abs(clean2});
normalize? = (clean2)/data_max1;  %normalize

ecg=normalize?2;



ecg2Z2=ecgqg;
ecg_fft = fit{ecg?2); %Frequency Domain
ecg_abs = abs(ecg_fft);
hLine(1)=plot{ecg_abs,k'});title('Electrocardiogram")
axis ([0 500 0 100]);
set(hAxes(1),'color', [1 1 1]);
grid on
xlabel{'Frequency (Hz)');
ylabel("Amplitude');

end

if drawit==
drawit=0;
sigcleani.= signali;
[thr,sorh,keepappl = ddencmp('den’,'wv' sigclean);
clean1 = wden(sigclean1,'heursure','s','one',5,'sym8");
data_max = max{abs(clean1)};
normalizel = {clean1)/data_max; Y%normalize
pcg=normalizet; 7
pcg2=pcg;
pcg_fit = fii(pcg2); %Frequency Domain
pcg_abs = abs(peg_fft);
sigclean2 = signal2;
[thr1,sorh1,keepapp1] = ddencmp('den’,'wv',sigclean2);
clean2 = wden(sigclean2,'heursure’,'s','one’,7,'sym8');
data_max1 = max(abs(clean2));
normalize? = (clean2)/data_max1; %normalize
ecg=normalizez2;
ecg2=ecqg;

ecg_fft = fft(ecg?); %Frequency Domain
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end

ecg_abs = abs(ecg_fft);
signalb=pcg_fft./ecg_fit;

sig3 = real(ifft(signal5)); %inverse FFT
hLine(1)=plot(sig3,'k’};title('Impulse Response');

set(hAxes(1),"XLim",[0 16000],'YLim',[-1 1],'color’, [1 1 1]);

grid on
xlabel("Sample(n)");
ylabel('Amplitude’);

if drawit==6

drawit=0;

sigclean = signall;

[thr,sorh,keepapp] = ddencmp('den’,'wv',sigcieant);
clean = wden(sigclean1,’heursure',’s','one',5,'sym8';
data_max = max(abs(clean1));

normalize1 = (clean1)/data_max; %normalize
pcg=normalizel;

pcg2=pcg;

pecg_fit = fft{pcg?2); %Frequency Domain
pcg_abs = abs(pcg_fft);

sigclean2 = signal2;

[thr1,s0rh1,keepapp1] = ddencmp('den','wv',sigclean2);

clean2 =wden(sigclean2,'heursure’,'s’,'one’',7,'sym8');
data_max1 = max(abs(clean?));

normalize? = {clean2)/data_max1; %normalize
ecg=normalize2;

ecgZ2=ecq;

ecqg_fit = fft(ecg?2); %Frequency Domain

ecg_abs = abs(ecg_fft);
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signal6=pcg_abs./ecg_abs;
hLine(1 )=plot(signal6,'k');title('Freqdency Respaonse')
axis ([0 500 0 1000);
set{hAxes(1), 'color', [1 1 1]);
grid on
xlabel('Frequency (Hz)');
ylabel(*Amplitude’);

end

if drawit==7
drawit=0;
sigcleani = signalf;
[thr,sorh,keepapp] = ddencmp('den’,'wv',sigcleant);
clean1 = wden(sigcleant,'heursure’,'s’,'one',5,'sym8);
data_max = max(abs{clean1));
normalize? = (clean1)/data_max; %normalize
pcg=normalize1;
pPcg2=pcyg;
pcg_fft = fft{pcg2); %Frequency Domain
pcg_abs - abs(pcg_fft);
sigclean2 = signai2;
[thr1,sorh1,keepapp1] = ddencmp('den’,'wv',sigclean?);
clean2 = wden({sigclean2,'heursure','s','one’,7,'sym8');
data_max1 = max(abs{clean2));
normalize2 = (clean2)/data_max1; %normalize
ecg=normalize2;
ecgl=ecq;
ecg_fft = fftlecg2); %Frequency Domain
ecg_abs = abs(ecg_fft};
signals=pcg_fft./ecg_fft;



end
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sig3 = real(ifft(signal5));  %invert FFT
[newfile,newpath]=uiputfile(['\* wav'],'save file name");

wavwrite(sig3,22050,[newpath newfilel);

if drawit==

end

drawit=0,

sigclean1 = signall;

[thr,sorh,keepapp] = ddencmp{'den’,'wv' sigcleant);
clean1 = wden(sigclean,'heursure','s','one’,5,'sym8");
data_max = max(abs(clean1));

normalize1 = {clean1)/data_max; %normalize
pcg=normalizel;

pcg2=pcg;

pecg_fit = fit(pcg?2); %Frequency Domain
pcg_abs = abs(pcg_fit);

sigclean2 = signal2;

[thr1,sorh1,keepapp1] = ddencmp('den','wv’,sigclean2);
clean2 = wden(sigclean2,'heursure','s','one",7,'sym8');
data_max1 = max{abs(clean2));

normalize2 = (clean2)/data_max1; %normalize
ecg=normalize?;

ecg2=ecqg;

ecg_fft = fft(ecg?); %Freguency Domain
ecg_abs = abs{ecg_fft);

signalo=pcg_abs./ecg_abs;
[newfile,newpath]=uiputfile(['\* wav'],'save file name');

wavwrite(signal6,22050,[newpath newfile]);

if drawit==9
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drawit=0;

{filename1,pathname]=uigetfile((\*.wav'], \Ran M8 dtynruadudaailah

if isequal([filename1,pathname],[0,0])

stopit==0;
else

[signalt,Fs1}=wavread([pathname filename1]);
end
sigcleant = signal1;
[thr,sorh,keepapp] = ddencmp('den’,'wv',sigclean);
clean1 = wden(sigclean1,'heursure','s','one’,5,'sym8");
data_max = max({absiclean1));
normalizet = (clean1)/data_max; %normalize
pcg=normalizel;
pcg2=pcg;
pcg_fft = fft(pcg2); %Freguency Domain
pcg_abs = abs{pcg_fit);

[filename2, pathname]=uigetfile([\*.wav'], iaaniddtyounnmdulninviala

if isequal([filename2,pathname),[0,0])
stopit==0;
else
[signal2,Fs2]=wavread{{pathname filenameZ2]);
end
sigclean2 = signai2;
[thr1,sorh1,keepappt] = ddencmp{'den’,'wv' sigclean2);
clean2 = wden(sigclean2,'heursure’,'s','one",7,'sym8');
data_max1 = max{(abs{clean2));

normalize? = {clean2)/data_max1; %normalize
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ecQ=normalize2;

ecgZ2=ecy;

ecg_fit = fit{lecg?); %Frequency Domain
ecg_abs = abs(ecg_fft);

signal5=pcg_fft./ecg_fft;
signal6=pcg_abs./ecg_abs;

sig = real(ifft(pcg_fft));  %inverse FFT

sig2 = real(ifft(ecg_fft)); %inverse FFT

sig3 = real(ifft{signal5));  %inverse FFT

[filename3,pathname]=uigetfile(('\*. wav'], "aantMdduourniaaindoainlan

if isequal{[filename3,pathname},[0,0])

stopit==0;
else

[signal3,Fs3]=wavread([pathname filename3]);
end
sigclean3 = signal3;
[thr2,sorh2 keepapp?2] = ddencmp('den’,'wv' sigclean3);
clean3 = wden(sigclean3,'neursure','s','one’,5,'sym8");
data_max2 = max{abs{clean3d));
normalize3 = (clean3)/data_max2; Y%normalize
pcgl1=normalize3;
pcg3=pcgl;
pcg_fft1 = ffit(pcg3); Y%Frequency Domain
pcg_abs1 = abs(pcg_fit1);

[filenamed,pathname]=uigetfile((\* wav'], \dan iMadtuuninauidingala

if isequal([filename4,pathname],[0,0])

stopit==0;
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else

[signal4,Fs4]=wavread([pathname filename4]);
end
sigcleand = signald;
[thr3,s0rh3 keepapp3] = ddencmp('den’,'wv' sigcleand);
cleand = wden(sigcleand, heursure','s','ane’,7,'sym8');
data_max3 = max(abs(cleand));
normalize4 = (cleand)/data_max3; %normalize
ecgi=normalize4;
ecgd=ecgl;
ecg_fft1 = fftlecg3); %Frequency Domain
ecg_abs1 = abs(ecg_fft1);
signal15=pcg_fft1./ecg_fft1;
signal16=pcg_abs1./ecg_abs1;
sig1 = real(ifft(pcg_fft1));  %inverse FFT
sig12 = real(ifft(ecg_fft1)); %inverse FFT
sig13 = real(ifft(signal15));  %inverse FFT
corrl=xcorr(sig3,sig13,'coeff');
carr2=xcaorr(signalé,signal16,'coeff');
hiLine(1)=plot(corr2 'k');title("Crosscorrelation’)
ylabel('Crosscorrelation');
set{hAxes(1), 'color’, [1 1 1]);
grid on
uicontrol( ...
'style’, 'frame’, ...
'position’, [650,205,155,30], ...
‘backgroundcolor’, [0.5,0.5,0.5] ...
)

correlation1=uicontrol('Style','text’, ...
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'String’,max(corr2),...
'Position’,[717,210,80,20],...
'‘BackgroundColor',[1,1,1]...
); '
correlation2=uicontrol('Style','text’, ...
'String', AM@udNRUT = ...
'Position’,[655,210,80,20],...
'‘BackgroundColor',[1,1,1]...
bp

end

end
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ABSTRACT

In this paper, a simple measurement system of ECG and PCG
is implemented, which the two signals are multiplex and then sent to a
soundeard. Demultiplexing and the other processing are devcloped on
MatLab. In addition, an abnormal heart function of based on this systern
principle is proposed, with input and output of heart system are ECG and
PCG, respectively. A cortelation value of reference H({2)and an

arbitrary F{€Y) is used to evaluate an abnormal heart function.
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