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(MATLAB) onn'xn winn

Main.m

clear all
J = 8; % number of mic

[h,Rv,p d,phi,Z] = InitAlg();
for 1 = 1:7
[x d, x d abs, w d] = Estep(Rv, h, phi, p d, 2);
[Rv, h, phi, p d] = Mstep(x d, x d abs, w d, Z2);
end

% reconstruct signal

x n 1 = real(istft ic(x d(:,:,1),512));
xnl=20.9* (xn1l/max(x n 1));

audiowrite ('speakerl separated.wav',x n 1, 16000);

x n 2 = real(istft ic(x d(:,:,2),512));
xn?2=20.9* (xn2/ max(x n 2));
audiowrite ('speakerZ separated.wav',x n 2, 16000);
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Estep.m

function [x d, x d abs, w d] = Estep(Rv, h, phi, p d,
Z)

|| oo
~e

zeros (size(Z,1),size(Z2,2),3);

= zeros(size(Z,1),size(Z2,2),3,3J);
zeros (size(Z,1),size(Z2,2),2);

abs = zeros(size(Z,1),size(Z,2),2);

XX oooE g
0. 0 0 Q

l:size(Z,2)
denominator = 0;

if d ==
cov_mat = Rv(:,:,k);
else
cov_mat = ((phi(k,t,d) *
h(k,:,d)." * conj(h(k,:,d))) + Rv(:,:,k));
end

z = reshape(Z(k,t,:),8,1);

nominator = p d(k,d) * Nc(cov mat,
z);
for d tag = 1:3
if d tag == 3
cov_mat = Rv(:,:,k);
else
cov_mat = ((phi(k,t,d tag) *
h(k,:,d tag)."' * conj(h(k,:,d tag))) + Rv(:,:,k));
end
denominator = denominator +

(p_d(k,d tag) * Nc(cov mat, z,max([chil chi2
chi3])));
end

w d(k,t,d) = (nominator /
(denominator + eps));
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if w d(k,t,d) < 0.1
w d(k,t,d) = 0.1;
end
end
end

end

$ normalize w d

total probaility = sum(w _d, 3);

w d(:,:,1) = real(w d(:,:,1) ./
total probaility);

w d(:,:,2) = real(w d(:,:,2) ./
total probaility);

w d(:,:,3) = real(w d(:,:,3) ./

total probaility);

for k = 1l:size(Z,1)
for d = 1:2
u nominator = (eye(J) / (Rv(:,:,k) + 10"-
6*trace(Rv(:,:,k))*eye(J))) * h(k,:,d)."'"; $ no time
dependent
zeta = 1/ (conj(h(k,:,d)) * u nominator);

for t = 1l:size(Z,2)
u d(k,t,d,:) = (u nominator /
(conj (h(k,:,d)) * u nominator)) * (phi(k,t,d) /
(phi(k,t,d) + zeta)

) ;
x d(k,t,d) = w d(k,t,d) *
reshape (u d(k,t,d,:),Jd,1)" * reshape(Z(k,t,:),Jd,1);
x d abs(k,t,d) = abs(x d(k,t,d))"2 +
(zeta * (phi(k,t,d) / (phi(k,t,d) + zeta))):;
end
end

end
end
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Mstep.m

function [Rv, h, phi, p d] = Mstep(x d, x d abs, w d,
Z)

J = 8;

E d = zeros(size(Z,1),size(Z2,2),3,3,3J);

phi = zeros(size(Z,1),size(Z,2),3);

h = zeros(size(Z,1),3J,2);

Rv = zeros(J,J,size(z,1));

p d = zeros(size(Z,1),3);

for k = 1l:size(Z,1)
for d = 1:2
h nominator = 0;
h denominator = 0;
for t = 1l:size(Z,2)
h nominator = h nominator +
w d(k,t,d)*2(k,t,:)*conj(x d(k,t,d))
h denominator =
w d(k,t,d)*x d abs(k,t,d);
end
h(k,:,d) = h nominator /

’
h denominator +

h denominator;
end
end

for k = 1l:size(z,1)

Rv_sum = zeros(J,J);
for d = 1:3
for t = 1l:size(Z,2)
if d ==

E d(k,t,d,:,:) =

reshape(z(k,t,:),Jd,1) *reshape(z2(k,t,:),Jd,1).";
else

E d(k,t,d,:,:) =
reshape(z(k,t,:),J,1) *reshape(z2(k,t,:),J,1)" -
2*real (h(k,:,d)."*x d(k,t,d)*reshape(Z2(k,t,:),J,1)")
+ x d abs(k,t,d)*h(k,:,d)."*conj (h(k,:,d));

Rv_sum = Rv_sum + (w _d(k,t,d) *
reshape (E d(k,t,d,:,:),Jd,Jd));
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phi(k,t,d) =
w d(k,t,d)*x_d_abs(k,t,d);

end
end
p d(k,d) = (1 / size(Z,2)) *
sum(w d(k,:,d));
end
Rv(:,:,k) = (1 / size(Z,2)) * Rv_sum;
Rv(:,:,k) = (Rv(:,:,k) + Rv(:,:,k).") / 2; %
Noralize Rv
end
total pd = sum(p d,2); % Normalize Pd
p d(:,1) = p d(:,1) ./ total pd;
p d(:,2) = p d(:,2) ./ total pd;
p d(:,3) = p d(:,3) ./ total pd;

end
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InitAlg.m

function [h,Rv,p d,phi,Z] = InitAlg()

J =8;
NFFT = 512;
[x 1 0, fs] = audioread('sig duet 1l.wav');
[x 2 0, fs] = audioread('sig duet Z.wav');
[z,~] = audioread('\sig mix.wav');
% least squers
X1 0 =stft2(x 1 0);
X 2 0 =stft2(x 2 0);
h 1 0 = zeros(NFFT/2+1,J);
h 2 0 = zeros(NFFT/2+1,J);
Z = zeros (NFFT/2 + 1,size(X 1 0,2),J);
for i=1:J
Z(:,:,1) = stft2(z(:,1));
h 1 0(:,1) = sum(Z2(:,:,1) .* conj(X 1 0)
/ sum(abs(X 1 0).%2 , 2);
h 2 0(:,1) = sum(Z2(:,:,1) .* conj(X 2 0)
/ sum(abs(X 2 0).%2 , 2);
end
h(:,:,1) = h 1 0;
h(:,:,2) = h 2 0;
Rv = repmat (eye(J),1,1,size(Z,1));
p d = repmat([1/3 1/3 1/3],size(Z,1),1);
phi(:,:,1) = ones(size(Z,1),size(Z,2));
phi(:,:,2) = ones(size(Z,1),size(Z,2));

end

4

4

2)

2)
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RIRSIimulator.m

function [z] = RIRSimulator()
clear all

%5 RIR from DB

hl = load('Impulse response Acoustic Lab Bar-
Ilan University (Reverberation 0.160s) 3-3-3-8-3-3-
3 Im 060.mat');

hl = hl.impulse response(l:n,:).";

h2 = load('Impulse response Acoustic Lab Bar-
Ilan University (Reverberation 0.160s) 3-3-3-8-3-3-
3 Im 300.mat");

h2 = h2.impulse response(l:n,:).";
[x1, fsl] = audioread('speakert.wav');
[x2, fs2] = audioread('speaker8.wav');

% normalize signals to same lenght
L = min(length(x1l),length(x2));

x1l = x1(1:L);

X2 = x2(1:L);

J =8; % num of mics
N=L+n-1;

zl = zeros(J, N);
z2 = zeros (J, N);
z = zeros (J, N);
SNR = 20;

Q

% adding noise
load('noise.mat'");
% applying RIRs to each speaker
for i = 1:J

Qo

% normalize noise

noise = resp(i,1l:N);

noise = 10" (-SNR/20) *noise*sqgrt (var(x1l(:) +
x2(:))/var(noise(:)));

zl(i,:) = conv(xl, hl(i,:))."';
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z2(1i,:) = conv(x2, h2(i,:)).";

z(1i,:) = z1(i,:) + z2(i,:) + noise;

audiowrite('sig mix.wav', z.', fsl);
end

Nc.m

function [ res ] = Nc( cov mat,z, chi max )
J=8;

cov_mat = real((cov mat + cov mat.') / 2); %
Normalize cov mat

res = (exp(-1 * z' * (eye(J) / (cov_mat + 10"-
6*trace (cov_mat) *eye(J))) * z));

end
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Sonogram.m

function [] = sonogram(S)
fs=16000;
R=259;
NFEFT = 257;
T = (0:s1ze(S,2))/fs*R;
F = (0:NFFT)*fs/2/ (NFFT) ;
figure (2)
imagesc(T,F,20*1ogl0 (abs (S(1:NFFT, :) teps)))
axis xy

end

xlabel ('"Time[Sec] ', 'fontsize',14);
ylabel ('Frequency[Hz] "', "fontsize',14);
set (gca, "fontsize',14);

colorbar
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