clear;
close all;

[ Te I (A G ")

[xx,fs] = audioread('AudioAccident.wav')
[xx,fs] = audioread('Audio2accident.wav'
[xx,fs] = audioread('Audio3accident.wav'
[xx,fs] = audioread ('myth cut.wav');

% F = importdata('silenci v3.txt');

% F = importdata ('AudiocaAccident v2.txt'");

sxx=xx(:,1);
numx=numel (Sxx) ;
L=numx;

Fs = 44100;
1/Fs;

plot (sxx); %
% x1im ([0 10000
% grid on;
title('So accident'");
ylabel ('Energia')
xlabel ('Temps (1/fs) ")
axis tight

Grafic
1)

5 %5 %5 5 - ESPECTRE D'UNA FINESTRA

sxx=xx(:,1);

iter=0;

finestra=256*1;
tempstotal=L*1/Fs;
talll=0.734;
tall2=talll+0.007;
tall=tall2/tempstotal;
talll=talll/(1/Fs);
i=talll;

j=finestra+i-1;

NFFT = finestra;

while j<(L*tall)
iter=iter+1;

ssxx=sxx (1:3);

psxx= fft (ssxx,NFFT);

f = linspace(0,1,NFFT/2+1) *Fs/2
AA=abs (psxx (1:NFFT/2+1)) ;
AA= (AA."2) /NFFT;
psxxmatriu(iter, :)=AA;
temps=1000*3*1/Fs;
temps=round (temps) ;
plot (£, ARA)

hgca = gca;

ylabel ('Energia')

xlabel ('Freqliencia (Hz)")
x1im ([0 16000]) ;
i=i+finestra;
j=j+finestra;

Jj3=100;

ttt=1;

end

set (gca, 'XTick',0:1000:16000) ;
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$ % % % % —————————- ESPECTRE DE VARIES FINESTRES SUPERPOSADES-—-—-—-—-————-— %
iter=0;

finestra=256;
tempstotal=L*1/Fs;

i=1;

j=i+finestra;

NFFT = 2”%nextpow2 (j-1i)

while j< (L)

ssxx=sxx(i:3);

psxx= fft(ssxx,NFFT);

f = linspace(0,1,NFFT/2+1) *Fs/2
AR=abs (psxx (1:NFFT/2+1)) ;

AA= (AA.*conij (AA)) /NFFT;

plot (f,AA,'.b")

ylabel ('Energia')

xlabel ('Freqliencia (Hz)")

x1im ([0 15000]);

hold on;

i=i+finestra;

j=j+finestra;

end
$ % % % % ——————mmm——— ESPECTROGRAMA ————————————————————-9%9%
segmentLength = round (numel (sxx)/4.5);

spectrogram (sxx, round (segmentLength/5),
round (80/100*segmentLength/5), [],Fs, 'yaxis')
ylim ([0 1117)

ylabel ('Freqtencia (Hz) ")

xlabel ('Temps (s) ')

iter=0;

finestra=256*1;

tempstotal=L*1/Fs;

talll=0.734;

tall2=talll+0.00750; %256punts
tall=tall2/tempstotal;

talll=talll/ (1/Fs);

i=talll;

j=finestra+i-1;

NFFT = 2”%nextpow2 (j-i) % Next power of 2 from length of y
while j<(L*tall)

iter=iter+1;

AA=sxx (i:7);

sSsxXxX=AA;

temps=1000*j*1/Fs;

temps=round (temps) ;

psxx= fft(ssxx,NFFT);

f = linspace(0,1,NFFT/2+1) *Fs/2

A=abs (psxx (1L:NFFT/2+1)); %amplitutsingleside
AA=A; %Vrms

AA=(AA."2) /NFFT; $Power spectrum
psxxmatriu(iter, :)=AA;

psxxmatriu(iter, (finestra+2))=temps;

save PP734ms 256Ss.txt psxxmatriu -ASCII; % GRAVAR



% save PP19l6ms 256S.txt psxxmatriu -ASCII;

End

$ % % % F —mm—mmmmm METODES DE SIMILITUD -------------%%%%
% % % % e LECTURA ———————————————————————————% % %%
[xx,fsl] = audioread('AudioAccident.wav'); arxiutitle='audio Accident';
%$%ler accident

[xx,fsl] = audioread('AudioZaccident.wav'); button=1; arxiutitle='audio
2 accident';

[xx,fsl] = audioread('Audio3accident.wav'); button=1; arxiutitle='audio
Accident'; %$%accident

[xx,fsl] = audioread ('myth cut.wav'); button=1l; relaclim=0.0;

arxiutitle='audio musica';
sxx=xx(1:100000,1);
sxx=xx(:,1);

numx=numel (sxx) ;

Fs = 40000;

= 1/Fs;

numx;

% % —mmmmmm LECTURA PATRONS-————————————————————%%%%
PP= importdata ('PP734ms 256S.txt'); button2=1; patrotitle='Patrol';
tpl=0.734; flpatro=3; f2patro=8; f3patro=8; fdpatro=13;

Q0= importdata ('PP734ms 256Ss.txt'); button2=1;
patrotitle='Patrol';tp2=0.734; flpatro=3; f2patro=8; f3patro=8;
fdpatro=13;

PP = importdata ('PP191l6ms 256S.txt'); button2=2;
patrotitle='Patrd2';tpl=1.916; flpatro=1; f2patro=5; f3patro=6;
fdpatro=10; fSpatro=10; fépatro=14;

QQ = importdata('PP19l6ms 256Ss.txt'); button2=2;
patrotitle='Patro2';tp2=1.916; flpatro=1l; f2patro=5; f3patro=6;
fdpatro=10; £5patro=10; fépatro=14;

PP=PP."';

PPP=PP(1:256,1);

Q0=0QQ."';

Q00=00(1:256,1) ; \

S % % % % PARAMETRES METODES --————————————---%%2%%
salt=1; % Inserir salts entre les finestres
sp=1; Inserir superposicid (contrari de
salts)
superposiciol=sp/salt;
superposicio2=sp/salt;
superposicio3=sp/salt;
superposiciod=sp/salt;
finestra=256*1;

=3

o
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Mida finestra temporal

nmax1=15; % nmax
nmax3=15; % nmax
nmig=50; % Per el calcul MSC mig i RD mig,

agafar nomes frequencies de 0OHz a
limitmig=0.5;

oe

per dibuixar grafic

button=0; % Opcid grafic
button2=0; % Opcid d'anivellament
relaclim=0.6; $ nlimit
relaclim2=0.3; % nlimit2



$ % % % %3 ———m——————————————— 1- MSC EQUIVALENT —-——————————————————-%%%%
tempstotal=L* ((1/fsl));

iter=0;

i=1;

j=finestra+i-1;

NFFT = 2”"nextpow2(j-1i); % Next power of 2 from length of y

while j<(L)

iter=iter+1;

percen=round (iter/ (numx/ (NFFT/superposiciol))*102) % Percentatge
d'execucio del programa

AA=sxx (1:7);

[Cxy,f] = mscohere(AA,PPP,[],I[],[]1,Fs); % MSC

Coef (:,iter) = Cxy(l: (NFFT/16));

i=i+NFFT/ (superposiciol) ;

j=J+NFFT/ (superposiciol) ;

end

ji=1;

while jj<=(iter) % Trobar nmaxs

ii=1;

while i1i<(nmaxl)

[Maxi, Ind]=max (Coef (:,373));

Maxims (ii, jj)=Maxi;

Coef (Ind,jj)=0;

1i=1+11;

end

Jij=3ji+1l;

end

t = tempstotal* (l: (iter))/iter;

Mediana=median (Maxims) ; % Mitjana dels nmaxs
f=figure

titlet=sprintf ('Metodes similitud, %s,',patrotitle);
subplot(2,2,1)

plot (t,Mediana) ;

hgca = gca;

grid on;

if (button==0)

hgca.XTick = (tpl);

else
hgca.XTick
end
hgca.YTick = 0.75;
titlet=sprintf ('MSC equivalent');
title(titlet)

(1.5);

ylim ([0 17)

x1im ([0 tempstotall])

$ % %% % —mmmmmmmm - 2- MSC MIG =——=—=——=—=——=———————————————————-95%%
tempstotal=L* ((1/fsl));

iter=0;

i=1;

j=finestra+i-1;

tt=0;

NFFT = 2”nextpow2 (j-1i);

while j<(L)

iter=iter+1;

percen=round (iter/ (numx/ (NFFT/superposicio2)) *102)
AA=sxx (i:7);



[Cxy2,f] = mscohere (AA,PPP,[],I[],[]1,Fs);
Coef2(:,iter) = Cxy2(l: (NFFT/2));
i=i+NFFT/ (superposicio?2) ;
J=J+NFFT/ (superposicio?2) ;

end

jj=1;

while jj<=(iter) % Fer la suma i1 mitjana de tots els
MSC

ii=1;

Acumulatjj=0;

while ii<(nmig+1)
Acumulatjj=Acumulatjj+Coef2 (ii, jJj)
1i=1+11;

end

Mitjanajj (jj)=(Acumulatjj/nmigqg) ;
Ji=33i+1;

end

t = tempstotal* (1l: (iter))/iter;
subplot (2,2, 3)

plot (t,Mitjanajj);

hgca = gca;

grid on;

if (button==0)

hgca.XTick = (tpl);

else

hgca.XTick = (1.5);

end

hgca.YTick =limitmig;
titlet=sprintf ('MSC mig'");
title(titlet)

ylim ([0 1])

x1im ([0 tempstotall)

xlabel ('Temps (s) ')

$ % %% % ——mmmmmmm o 3- RD EQUIVALENT -—-—-——————————————--%%%%
iter=0;
i=1;

j=finestra+i-1;

NFEFT = 2”nextpow?2 (j-1i);
L = numx;

tempstotal=L* ((1/fsl));
while j< (L)
ssxx=sxx(i:3);
iter=iter+1;

percen=round (iter/ (L/ (NFFT/superposicio3))*102)

psxx= fft (ssxx,NFFT); % FFT

f = linspace(0,1,NFFT/2)*Fs/2;

A=abs (psxx (1:NFFT/2)) ; Yamplitut single side
AA=(A."2) /NFFT; $Power spectrum

k=1;

1=129;

while k<1 % Fer la RD per a cada punt FFT
de l'audio (AA) i el patro(QQQ)

resta (k,iter)=AA (k) -QQQ (k) ;

suma (k, iter)=AA (k) +QQQ (k) ;
rd(k,iter)=1- (abs (resta(k, iter) /suma (k,iter))) ;

k=k+1;
end



i=i+NFFT/ (superposicio3) ;
J=J+NFFT/ (superposicio3) ;

end

ji=1;

while jj<=(iter)

ii=1;

while 1i< (nmax3) % Trobar nmaxs

[Maxi2, Ind]=max (rd(:,33));

Maxims2 (ii, jj)=Maxi2;

rd(Ind, jj)=0;

1i=1+11;

end

J3=33+1;

end

MedianaZ=median (Maxims2) ; % Fer mitjana namxs
t = tempstotal*(l:iter)/iter;

subplot(2,2,2)

plot (t,Mediana?) ;

hgca = gca;

grid on;

if (button==0)

hgca.XTick = (tp2);

else
hgca.XTick
end
hgca.YTick =0.75;
titlet=sprintf ('RD equivalent');
title(titlet)

(1.5);

ylim ([0 17)

x1im ([0 tempstotall])

% % % % —mmmmmmmm e ——— 4- RD MIG -————————————————————————-%%%%
iter=0;

i=1;

j=finestra+i-1;
NFFT = 2”nextpow2 (j-1i);
L = numx;
tempstotal=L* ((1/fsl));
while j< (L)
ssxx=sxx (1:7);
iter=iter+1;
percen=round (iter/ (L/ (NFFT/superposiciod)) *102)
psxx= fft (ssxx,NFFT);
f = linspace(0,1,NFFT/2)*Fs/2;
A=abs (psxx (1:NFFT/2)) ;
AA= (A."2) /NFFT;
k=1;
1=129;
while k<1
de l'audio (AA) i el patro(QQQ)
resta (k, iter)=AA (k) -0Q0Q (k) ;
suma (k, iter)=AA (k) +QQQ (k) ;
relac=(abs (resta(k, iter) /suma (k,iter)));
if (button2==1) % Opcid d'anivellament
if (or (and(and ( (k<f2patro), (k>flpatro)), (relac<relaclim)),and(and((k<fdpat
ro), (k>f3patro) ), (relac<relaclim))))
relac=relac*relac;
else if relac>relaclim
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relac=sqrt (relac);
end
end
else
if (or (or (and (and( (k<f2patro), (k>flpatro)), (relac<relaclim)),and(and( (k<f4
patro), (k>f3patro)), (relac<relaclim))),and(and( (k<fépatro), (k>f5patro)), (
relac<relaclim))))
relac=relac*relac;
else 1f relac>relaclim?2
relac=sqgrt (relac);
end
end
end
rd(k,iter)=1-relac;
k=k+1;
end
i=i+NFFT/ (superposiciod) ;
J=J+NFFT/ (superposiciod) ;

end

ji=1;

while jj<=(iter)

ii=1;

Acumulatjj=0;

while ii<(nmig+1l) % Calcul mitjana de tots els RD

Acumulatjj=Acumulatjj+rd(ii, jj);
1i=1+1i1;

end

Mitjanajj (jj)=(Acumulatjj/nmiqg) ;
Jij=3ji+1l;

end

t = tempstotal*(l:iter)/iter;
subplot (2,2,4)

plot (t,Mitjanajj);

hgca = gca;

grid on;

if (button==0)

hgca.XTick = (tp2);

else

hgca.XTick = (1.5);

end

hgca.YTick =limitmig;
titlet=sprintf ('RD mig ponderat');
title(titlet)

ylim ([0 17)

x1im ([0 tempstotall])

xlabel ('Temps (s) ')

$ % % % % ———- TROBAR COMPONENTS FREQUENCIALS AMB MES ENERGIA---—---%%%%
Matriuespectres = importdata('Matriuespectres 256.txt');

L=numel (Matriuespectres(:,1));

j=0;

while j<L

J=3+1;

[Maxi, Ind]=max (Matriuespectres(j,1:129));
Matriuespectres (j,Ind)=0;

[Maxi2, Ind2]=max (Matriuespectres(j,1:129));
Maximafreq(j,1l)=Maxi;



Maximafreq(j, 3)=Matriuespectres(j,130);
Maximafreq(j,2)=Maxi2;

end

i=1;

Maximafreqg=Maximafreq;

while i< (200)

[Maxim, Ind]=max (Maximafreqq(:,1));
Maxims (i, 1) =Maxim;

Maxims (i,2)=Maximafreqq(Ind, 2) ;
Maxims (i, 3)=Maximafreqq(Ind, 3);
Maximafreqq(Ind,1)=0;

i=1+1;

end

% % % % ———————- TROBAR MSC MES ALT ENTRE DOS AUDIOS —-—---—--—
% % % % % —mmmmm——————— LECTURA ————————mmmmmmmmm - ———
[xx,fsl] = audioread('AudioAccident.wav'); %% ler accident
sxx=xx(:,1);

[vy,fsl] = audioread('AudioZaccident.wav'); %% 2ontaccident

numx=numel (sxx) ;
syy=yy (:,1);
numy=numel (syy) ;
if numx<numy;
while numx<numy;
numx=numx+1;
sxx (numx, 1)=0;
end
else
while numy<numx;
numy=numy+1;
syy (numy,1)=0;

end
end
PP=syy;
Fs = 44100;
T = 1/Fs;
L = numx;

superposicio=1;
finestra=256*1;
nmax=round (finestra*0.03);

if nmax<9
nmax=9;
end
if nmax>20
nmax=20;
end
tempstotal=L*1/Fs;
iter=0;
itern=0;
r=1;
s=finestra+r;
i=1;
j=finestra+i;
tt=0;



L=L;
NFFT = 2”"nextpow2 (j-1i); %
while r<(L);
itern=itern+1;
i=1;
j=finestra+i;
while j<(L)
iter=iter+1
AA=sxx (i:7);
tempsl=(1/Fs) *1000+1000*3*1/Fs;
tempsl=round(tempsl) ;

[Cxy,f] = mscohere (AA,PP,[],[],[]1,Fs);

[pks,locs] = findpeaks (Cxy, 'MinPeakHeight',0.75);
figure

plot (f,Cxy);

grid on;

hgca = gcay;

hgca.XTick = f(locs);

hgca.YTick = .75;

axis ([0 15000 0 171);

titlet=sprintf ('Magnitude Square Coherence de 2 audios');
title(titlet);

xlabel ('Frequencia (Hz)'");
ylabel ('Coeficient similitud');
Coef (:,iter) = Cxy(l: (NFFT/16));

i=i+NFFT/ (superposicio) ;
j=Jj+NFFT/ (superposicio) ;
end
end



