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' Blind Source Separation (BSS)
' Blind Source Identification (BSI)
" Independent Component Analysis

¥ Second Order Blind Identification
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' Discrete Fourier transform (DFT)
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' Short Sime Fourier Transform (STFT)
" Window Function
" Hann window

¥ Gaussian window
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function [Vv,signals]=PCAEVDj(x)
%%
[n1,n2]=size(x);
if n1<n2
disp('x must be column vector');
x=x";
end
%% PCA
[Ms,~]=size(x);
X1(:,:)=x(:,:)-(kron(mean(x(:,:))',ones(1,Ms)))";
Ce=cov(X1);
[Vv,Ee]=eig(Cc);

Ee=diag(Ee);
[~.rindices]=sort(-1*Ee);
Ee=Ee(rindices);
Vv=Vv(: rindices);
signals=X1*inv(Vv');

end

function [H,S]=SOBIj(X,p)
%% Sobi
if nargin<2
p=600; %for correlation matrices
end
[Ns,Ne]=size(X); %N=Ne m=Ns
if Ns>Ne
Y=X
else
Y=X;
end
[Ns,Ne]=size(Y);
%% Make the data zero mean
X1(:,:)=Y(:,:)-kron(mean(Y(:,:)")',ones(1,Ne));

%% Pre-whiten the data based directly on SVD
[X2,Q]=whiten(X1);

% % Estimate the correlation matrices

Kk=1;

pm=p*Ns;
for u=1:Ns:pm,
Kk=Kk+1;
for T =1:1
ifT=1

oF

: MATLAB 6‘.&:.\5 A
PCA 3, \-A

SOBI %4, Y-A



Rxp=X2(: Kk:Ne,T)*X2(:, 1:Ne-Kk+1,T)/(Ne-Kk+1)/1;
else
Rxp=Rxp+X2(:,Kk:Ne,T)*X2(:,1:Ne-Kk+1,t)"/(Ne-Kk+1)/1;
end;
end;
Mn(:,u:u+Ns-1)=norm(Rxp, fro') *Rxp;

end;
%% Perform joint diagonalization
[ Vv, ~]=r1jd(Mn);

%% Estimate the mixing matrix
H=pinv(Q)*Vv;

% % Estimate the source activities
S=Vv'*X2;

end

function [Aa,Ss]=fastICA(X,Algo.t)

%% post processing

J%omake normal data

[Ns,Ne]=size(X);
X1(:,:)=X(:,:)-kron(mean(X(:,:)')',ones(1,Ne));

[X2,wm]=whiten(X1);
dwms=inv(wm);
w =randn (Ns, 1);
Ba=zeros(Ns);
wOld = zeros(size(w));
wOIld2 = zeros(size(w));
round=1;
al=l;
a2=1;
i=1;
while round<=Ns
while i<=1001;
w=w - Ba * Ba' * w;
w=w /norm(w);
if norm(w - wOId) < 0.0001 Il norm(w + wOld) < 0.0001
Ba(:, round) = w;
% Calculate the de-whitened vector.
Aa(:,round) = dwm * w;
% Calculate ICA filter.
Wa(round,:) = w' * wm;
break
end
wOld2 = wOld;
wOld = w;
switch Algo

ov
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case 'G'

u=X2'*w;

u2=u.A2;

ex=exp(-a2 * u2/2);

gauss = u.*ex;

dGauss = (1 - a2 * u2) .*ex;

w = (X2 * gauss - sum(dGauss)' * w) / Ne;
case 'Tanh'

hypTan = tanh(al * X2' * w);

w = (X2 * hypTan - al * sum(1 - hypTan . 2)' * w) / Ne

w =w /norm(w);
case 'pow3'
w=(X2*((X2'*w).A3))/Ne-3*w;
case 'skew'
w=(X2*((X2'*w) .A2))/Ne;
end
w=w/norm(w);
i=i+1;
end
round = round + 1;
i=1;
end
Ss=Ba'*X2;

end

function [W,A,ys]=CP(X)
%% complexity pursuit
[n11,n22]=size(X);
if n11<n22
X=X
disp('X most be column matrix');
end
[n11,~]=size(X);
% Maximum length of Moving Average

n =8;

% Set short and long half-lives.
shf =1;

Ihf =900000;

% Short-term mast to make Moving Average.
s_mask=MaskP(n,shf,n11);

% Long-term mast to make Moving Average.
1_mask=MaskP(n,Ihf,n11);

%% Moving Average
S=FilterP(X',s_mask');

L=FilterP(X',]_mask');

U=COVAR(S',X);
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V=COVAR(L'X);
[W,~]=eig(V,U); W=real(W);
ys = X*W;

A=inv(W");

SCA ig) O-A

function [source,A]=SCAj(X,A,L.e)
[m, n] = size(X);
if m>n

error('X must be row vectors');

end
if nargin<2
A='rec";
end
if nargin < 3,
L = floor(n/4);
end

if nargin < 4
e =0.0007;

end

%%
hop=L/4;
overlap =L - hop;
switch A
case 'rec'
w = rectwin(L)' ;
case 'hamm'
w=hamming(L)";
end

9 %oshort time fft transform using rect window.
[Frame_X_Fs] = Short_time_{ft(X,w,overlap);

% %maximum frequency energy detection

[n1,~,n2]=size(Frame_X_Fs);

energy=zeros(n2,nl);

for i=1:m
energy(i,;)=sum(abs(squeeze(Frame_X_Fs(:,:,i))")-A2);

end

energysum=sum(energy);

%%

delta = max(abs(energysum))*e;

[n3,n4]=findpeaks(energysum);
G=n3>delta;
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n3=n3(G);
n4=n4(G);
maxtab=[n4',n3';
%%

[al,bl,~]=size(Frame_X_Fs);

if size(maxtab(:,1))/2<m

error(' number of source must be more than or equal to sensor, you can try a lower value of e');
end
if size(maxtab(:,1))/2>10

warning('The detected sources are more 10, which may lead to a high computational burden.');
end
% %utilize the scatter of frequency energy maximum to detect the cluster center respectively.
for i=1:size(maxtab(:,1))/2

data=[];

for j=1:m

data(j,:)=reshape(Frame_X_Fs(maxtab(i,1),:,j),1,1*b1);
end

realdata=real(data);

realdatatemp=realdata;

for j=1:m
normrealdatatemp(j,:)=realdatatemp(j,: )-/sqrt(sum(realdatatemp.A2));
end

[center,~,~] = fcm(normrealdatatemp',2);
centercell{i}=center;
cle

end

% %A is the mixing matrix after normlize.
A=[];
for i=1:size(maxtab(:,1))/2
A(:,i)=centercell{i}(1,:)";
end
% %utilize the real and imag part of stft of X to separate source respectively.
for i=1:m
realX(i,:)=reshape(real(Frame_X_Fs(:,:,)),1,al*b1);
end

for i=1:m
imagX(i,:)=reshape(imag(Frame_X_Fs(:,:,i)),1,al*b1);

end

realS=L1_norm_min2(realX,A);

imagS=L1_norm_min2(imagX,A);

% %construct the real and imag part of source.

newS=complex(realS,imagS);

%% utilize the inverse stft to recover source in time domain.

for i=1:size(maxtab(:,1))/2
source(i,:)=istft2(reshape(newS(i,:),al,bl),L/hop,L);
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