




% Create the figure window. 

btnColor=get(0.'DefaultUIControlBackgroundColor'); 

% Position the GUI in the middle of the screen 

screenUnits=get(O.'Units'); 

set(O,'Units','pixels'); 

screenSize=get(O,'ScreenSizem); 

set(O,'Units',screenUnits); 

figWidth=950; 

figHeight=400; 

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

fig=figure( ... 

'Menubar' , 'none' ,... 

'Color' ,btnColor 

'IntegerHandlet ,'OW 

'Resize' ,'off ,... 

'DoubleBuffer' ,'onr ,... 

'HandleVisibility' ,'on' ,... 

'Name' , ' ~ d s ~ a n s x m s a ~ ~ e ~ l ~ a 1 x ~ ~ d n ~ 1 u n 1 s ~ 1 ~ 1 ~ " ~ n ~ w ' a 1 ~ ~ ~ ~ ~ 6 ~  Fmoa18u 
d T~rgitldna~?rlfiiGa4q r r a ~ T W ~ i m n d u ~ u q d ~ n a ~ i n n i s 9 ; i i ~ i u ~ a ~ w ' a ~ q  ,... 

'NumberTitle' ,'off ,... 

'Units' ,'pixelss ,... 

'Position' ,figPos ,... 

'UserData' so ,... 

'Colormap' ,[I ,... 

'Pointer' ,'arrow9 ,... 

'Visible' ,'on' ... 

); 



zoom 

Me-file=uimenu(fig,'Label','File'): 

~e~o~en=uimenu(~e~f i le , '~abe l ' , '~~~~a~a ' , ' ca l lback ' , 'd rawi t= l1 ; ' ) ;  

~ e ~ p r i n t = u i m e n u ( ~ e ~ f i l e , ' ~ a b e l ~ , ~ ~ ~ w " , ~ ~ a ~ ~ b a ~ k ' ~ ~ d r a w i t = l O ; ~ ) ;  

Me~close=uimenu(~e~file,'~abel',~~~',~cal1back','dmwit=l2;'): 



% Create Data subplot. 

hAxes(1) = axes( ... 

'Position' , r0.08 0.1 0.6 .851,... 

'fontsize' ,8, ... 

'Parent' . fig... 

); 

set(hAxes(l),'XLim',[O 16000].'YLim',[-1 l],'color', [I 1 I]); 

grid on 

uicontrol( ... 

'style', 'frame', ... 

'position', [650 310 200 701, ... 

'backgroundcolor', [.8,.8,.8] ... 

); 

XI =O; 

scalxl = uicontrol(gcf,'Style','edi t',... 

'String'.num2str(xl) ,... 

'Position',[660,350.50,20] .... 

'BackgroundColor',[0.8,0.8,0.8] .... 

'callback', 'drawit=13;'); 

x2=16000: 

scalx2 = uicontrol(gcf,'Style','edi t',... 

'callback', 'drawit=13;'); 

uicontrol( ... 

'style'. 'text', 



'backgroundcolor', [.8,.8,.8] ,... 

'position', [790 350 45 201 ... 

1; 

uicontrol( ... 

'style', 'text', ... 
astring~,G~~,... 

'backgroundcolor', [.8,.8,.8] ,... 

'position', [713 350 25 201 ... 

); 

y I =-I ; 

scaly1 = uicontrol(gcf,'Style','edi t',... 

'String',num2str(yl) .... 

'Position',[660 320 50,201, ... 

'BackgroundColor',[0.8,0.8,0.8] ,... 

'callback', 'drawit=13;'); 

y2=1; 

scaly2 = uicontrol(gcf.'Style'.'edi t',.... 

'String',num2str(y2), ... 

'Position'.[740 320 50,201, ... 

'BackgroundColor',[O.8,0.8,0.81 ,... 

'callback'. 'drawit=l3;'); 

uicontrol( ... 

'style', 'text', ... 

'string','asnu(Y)' ,... 

'backgroundcolor'. [.8,.8,.8] ,... 

'position', [790 320 45 201 ... 

); 



"' [S'O'S'O'S'O] ',~0l03p~fl0~6y3eq, 

'.. 'LO6 OLL SS 0991 ',uo!l!sod, 

.,, ',aLueJj, ',alAls, 



:([L 1 L] ',JoIo~,'[zA lA]',u!l~,'[Zx ~x]',u!l~,'(~)sawy)las 

:((,6U!~lS,'zi(le3S)la6)~flU~~l~=~A 

!((.6u!~ls,' lAle3s)la6)unu~~ls= LA 

:((,6u~~~s,'~x~e~s)~a6)wnu~~~s= ~x 

!((,~U!J)S,'ZX~~~S))~~)U~UZJ~S=~X 

:o=l!MEJp 

E l==)!MeJp J! 

:MOUMeJp 

(~==l!dolS) al!qM 

Map e JOJ l!eM% :O=i!MeJP 

qsnd uounq i!nb e JOJ yeM% :o=l!dols 

do01 luaha 



if drawit==lO 

drawit=O: 

printdlgt-setup'.fig); 

printdlg('-crossplatform',fig): 

end 

if drawit==12 

drawit=O; 

fig = gcf; 

quit-reply = questdlg('~m6~4nlssenq~n~d~l~nm~d~"s~~d); 

if strcmp(quit-reply,'Yes') 

stopit=l; 

close(fig); 

end 

end 

if drawit==lI 

drawit=O; 

[filename? , p a t h n a m e l = u i g e t f i ~ e ( [ ' \ * . w a v ' l , ' r ~ ~ n ~ d a " k a ~ ~ i ~ w ~ ~ d s ~ f i ~ ~ ~ ~  

6 m n i ~ ~ ) ;  

if isequal([filenamel ,pathname],[O,O]) 

stopit==O; 

else 

[signall ,Fsl]=wavread([pathname filenamel]); 

end 

[f i lename2,pathname]=uige~ile([ ' \*.wav']. 'r~an~da"ka~Q~~w~u~d~lpji?~T 

~6~4n19. ' ) ;  

stopit==O; 

else 



[signal2,Fs2]=wavread([pathname filename21); 

end 

end 

if drawit==l 

drawit=O; 

sigcleanl = signall; 

[thr,sorh,keepapp] = ddencrnp('den','wv',sigcleanl); 

cleanl = wden(sigclean1 ,'heursure','s'.'one'.5.'syrn8'): 

data-rnax = rnax(abs(clean1)); 

normalize1 = (clean1)idata-rnax; %normalize 

pcg=normalizel ; 

hLine(l)=plot(pcg,'k');title('Phonocar~iograrn'); 

set(hAxes(l),'XLirna,[O 16000],'YLim',[-1 l],'color', [I 1 I]); 

xlabel('Sample(n)'); 

ylabel('AmplitudeS); 

grid on 

end 

if drawit==2 

drawit=O; 

sigcleanl = signall; 

[thr.sorh,keepapp] = ddencmp('den','wv',sigcleanl); 

cleanl = wden(sigcleanl,'heursure','s'.'one',5,'sym8'); 

data-rnax = max(abs(clean1)); 

normalize1 = (cleanl)/data-max; %normalize 

pcg=norrnalizel: 

pcg2=pcg; 

PCg-fft = rn(pcg2); %Frequency Domain 

pcg-a bs = a bs(pcg-fft); 



hLine(l)=plot(pcg-abs,'k');title('Phonocardiogram') 

axis ([O 500 0 5001); 

set(hAxes(l),'color', [I 1 I]); 

grid on 

xlabel('Frequency (Hz)'): 

ylabel('Amplitude'); 

end 

if drawit==3 

drawit=O; 

sigclean2 = signal2; 

[thrl ,sorhl ,keepappl] = ddencmp('den'.'wv',sigclean2); 

clean2 =wden(sigclean2.'heursure~,~sS.'one',7,'sym8'); 

data-maxl = max(abs(clean2)); 

normalize2 = (clean2)/data_rnaxl; %normalize 

ecg=normalize2; 

hLine(l)=plot(ecg,'k');title('Electrocardiograrn'); 

set(hAxes(l),'XLimm.[O 16000],'YLim',[-1 l],'color', [I 1 I]); 

xlabel('Sample(n)'); 

ylabel('Amplitude'); 

grid on 

end 

if drawit==4 

drawit=O: 

sigclean2 = signal2'; 

[thrl ,sorhl ,keepappl] = ddencmp('den','wv',sigclean2); 

clean2 = wden(sigclean2,'heursure','s','one'.7,'sym8'); 

data-maxl = max(abs(clean2)); 

normalize2 = (clean2)/data-maxl; %normalize 

ecg=normalize2; 



ecg2=ecg; 

ecg-fft = fft(ecg2); %Frequency Domain 

ecg-abs = abs(ecg-fft); 

hLine(l)=plot(ecg-abs,'k');title('Electrocardiogram') 

axis ([0 500 0 1001); 

set(hAxes(l),'color', [I 1 I]); 

grid on 

xlabel('Frequency (Hz)'); 

ylabel('Amplitudet); 

end 

if drawit==5 

drawit=O; 

sigcleanl= signall; 

[thr,sorh.keepapp] = ddencmp('den'.'wv',sigcleanl); 

clean1 = wden(sigcleanl,'heu~ure~,'s','one'.5.'sym~); 

data-max = max(abs(clean1)); 

normalize1 = (cleanl)/data-max; %normaiize 

pcg=normalizel; 

Pcg2=Pcg; 

peg-fft = fft(pcg2); %Frequency Domain 

pcg-abs = abs(pcg-fft); 

sigclean2 = signal2; 

[thrZ.sorhl,keepappl] = ddencmp('den','wv',sigclean2); 

clean2 = wden(sigclean2,'heursure','s'.'one',7,'sym8'); 

data-maxl = max(abs(clean2)); 

normalize2 = (clean2)/data_maxl; %normalize 

ecg=normalize2; 

ecg2=ecg; 

ecg-fft = fft(ecg2); %Frequency Domain 



ecg-abs = abs(ecg-m); 

signal5=pcg-fft.lecg-fft; 

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

hLine(l)=plot(sig3,'k');title('lmpulse Response'); 

set(hAxes(l),'XLim'.[O 16000],'YLim',[-1 I],'color'. [ I  1 11); 

grid on 

xlabel('Sample(n)'); 

ylabel('Amp1itude'); 

end 

if drawit==6 

drawit=O; 

sigcleanl = signall; 

[thr,sorh,keepapp] = ddencmp('den','w',sigcleanl); 

clean1 = wden(sigclean1 ,'heursure','s','one',5,'sym8); 

data-max = max(abs(clean1)); 

normalize1 = (clean1)ldata-max; %normalize 

pcg=normalizel ; 

pcg2=pcg; 

peg-fft = fft(pcg2); 

pcg-abs = abs(pcg-fft); 

sigclean2 = signa12; 

[thrl ,sorhl ,keepappl] = ddencmp('den','w'.sigclean2); 

clean2 =wden(sigclean2.'heursure','s','one',7.'sym8'); 

data-maxl = max(abs(clean2)); 

normalize2 = (clean2)ldata-maxl; %normalize 

ecg=normalize2; 

ecg2=ecg; 

ecg-fft = fft(ecg2); %Frequency Domain 

ecg-abs = abs(ecg-fft); 

%Frequency Domain 



signa16=pcg-abs./ecg-abs; 

hLine(l)=plot(signal6,'k');title('Frequency Response') 

axis ([O 500 0 1001); 

set(hkes(l), 'color', [I 1 I]); 

grid on 

xlabel('Frequency (Hz)'); 

ylabel('Amp1itude'); 

end 

if drawit==7 

drawit=O; 

sigcleanl = signail; 

[thr,sorh.keepapp] = ddencmp('den','wv',sigcleanl): 

clean1 = wden(sigclean1 ,'heursure','s'.'one',5,'sym8'); 

data-max = max(abs(clean1)); 

normalize1 = (clean1)ldata-max; %normalize 

pcg=normalizel; 

pcg2=pcg; 

peg-fft = fft(pcg2); %Frequency Domain 

pcg-abs = abs(pcg-fft); 

sigclean2 = signal2; 

[thrl ,sorhl ,keepappl] = ddencmp('den','wv',sigclean2); 

clean2 = wden(sigclean2,'heursure','s','one',7,'sym8'); 

data-maxl = rnax(abs(clean2)); 

normalize2 = (clean2)ldata-maxl; %normalize 

ecg=normalize2; 

ecgZ=ecg; 

ecg-fft = fft(ecg2); 

ecg-abs = abs(ecg-fft); 

signal5=pcg-fft./ecg-fft: 

%Frequency Domain 



sig3 = real(ifft(signal5)); %invert FFT 

[newfile.newpath]=uiputfile(['\',wav'].'save file name'); 

wawrite(sig3,22050,[newpath newfile]); 

end 

if drawit==d 

drawit=O; 

sigcleanl = signall; 

[thr,sorh,keepapp] = ddencmp('den','wv'.sigcleanl); 

cieanl = wden(sigclean1 ,'heursure','s','one',5,'sym8'); 

data-max = max(abs(clean1)); 

normalize1 = (clean1)ldata-max; %normalize 

pcg=normalizel ; 

pcg2=pcg; 

~Cg-f f t  = fft(pcg2); %Frequency Domain 

pcg-abs = abs(pcg-fft); 

sigclean2 = signal2: 

[thrl ,sorhl ,keepappl] = ddencmp('den'.'wv'.sigclean2): 

clean2 = wden(sigclean2,'heursure','s'.'one',7,'sym~); 

data-maxl = max(abs(clean2)); 

normalize2 = (clean2)ldata-maxl; %normalize 

ecg=normalize2; 

ecg2=ecg; 

ecg-fft = fft(ecg2); %Frequency Domain 

ecg-abs = abs(ecg-fft); 

signa16=pcg-abs./ecg-abs; 

[newfle,newpath]=uiputfile(['\^,wav'].'save file name'); 

wawrite(signaI6,22050,[newpath newfile]); 

end 

if drawit==9 



drawit=O; 

[filenamel , p a t h n a m e ] = ~ i ~ e f f i l e ( [ ' \ ' . w a v ' ] , ' ~ ~ 8 n ~ ~ a " & ~ ~ l 1 1 d ~ ~ ~ ~ ~ ~ a 4 9 ' ? ~ ~ $  

6mnqsm); 

if isequal([filenamel ,pathname],[O.O]) 

stopit==O; 

else 

[signall ,Fsl]=wavread([pathname filenamel]); 

end 

sigcleanl = signall; 

[thr,sorh,keepapp] = ddencmp('den'.'wv',sigcleanl); 

clean1 = wden(sigclean1 ,'heursure','s','one',5,'sym8'); 

data-max = max(abs(clean1)); 

normalize1 = (clean1)ldata-max; %normalize 

pcg=normalizel; 

pcg2=pcg; 

peg-fft = fft(pcg2); %Frequency Domain 

pcg-abs = abs(pcg-fft); 

[ f i l e n a m e ~ , p a t h n a m e ] = u i ~ e f f i 1 e ( [ ' \ ' . w a v ~ ] , ' d ~ n ~ d a " 8 ~ ~ 1 ~ m ~ ~ ~ ~ d f l ~ ~ ~ 1 ~  

4684n.ls'); 

if isequaI([filename2,pathname],[O,O]) 

stopit==O; 

else 

[signal2,Fs2]=wavread([pathname filename21); 

end 

sigclean2 = signal2; 

[thrl .sorhl ,keepappl] = ddencmp('den','wv',sigclean2); 

clean2 = wden(sigclean2.'heursure','s','one',7,'sym8'); 

data-maxl = max(abs(clean2)); 

normalize2 = (clean2)ldata_maxl; %normalize 



%Frequency Domain 

ecg=normalize2; 

ecg2=ecg; 

ecg-fft = fft(ecg2); 

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 

[ f i l e n a m e 3 , p a t h n a m e ] = u i g e f f i ~ e ( [ ' \ ' . w a v ' ] , ' d e n ! d n " 8 ~ ~ i m ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

6eqnis8); 

if isequaI([filename3,pathname],[O,O]) 

stopit==O; 

else 

[signal3,Fs3l=wavread([pathname filename31); 

end 

sigclean3 = signal3; 

[thr2,sorh2,keepapp2] = ddencmp('den','wv',sigclean3); 

clean3 = wden(sigclean3,'heursure','s','one'.5,'sym8); 

data-max2 = max(abs(clean3)); 

normalize3 = (clean3)/data_max2; %normalize 

pcgl =normalize3; 

pcg3=pcgl; 

PCg-fftl = fft(pcg3); %Frequency Domain 

pcg-absl = abs(pcg-fftl); 

[f i lename4,pathname]=uigeffi le([ ' \ ' .wav'], 'L~~~!dn'8QQl~W~~!d~~~Q~~ 

160qnism); 

if isequal([filenarne4,pathname],[O,O]) 

stopit==O; 



else 

[signal4,Fs4]=wavread([pathname filename41); 

end 

sigclean4 = signal4; 

[thr3,sorh3,keepapp3] = ddencmp('den','wv',sigclean4); 

clean4 = wden(sigclean4,'heursure','s','one'.7,'sym8'); 

data-max3 = max(abs(clean4)); 

normalize4 = (clean4)ldata-max3; %normalize 

ecgl=normalize4; 

ecg3=ecgl; 

ecg-fftl = fft(ecg3); %Frequency Domain 

ecg-absl = abs(ecg-fftl); 

signall5=pcg-fftl .lecg-fftl; 

signa116=pcg~absI ./ecg-absl ; 

s igl  = real(ifft(pcg-fftl)); %inverse FFT 

sigl2 = real(ifft(ecg-fftl)); %inverse FFT 

sig13 = real(ifft(signall5)); %inverse FFT 

corrl =xcorr(sig3.sigl3.'coeff'); 

corr2=xcorr(signal6,signall6.'coeff'); 

hLine(l)=plot(corr2.'k');title('Crosscorrelation~) 

ylabel('Crosscorrelation'); 

set(hAxes(1). 'color', [! 1 I]); 

grid on 

uicontrol( ... 

'style', 'frame', ... 

'position', [650,205,155,30], ... 

'backgroundcolor'. [0.5,0.5,0.5] ... 

); 

correlationl=uicontrol('Style','text', ... 
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