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function [Y,W,B,M] = ica(X,numIC,econv,max_itr)

Y
% **x Independent Component Analysis **x*

% Coded by Manabu KANO, Kyoto Univ., Feb. 6, 2001

% last updated : Feb. 7, 2001
%

% USAGE :

% [Y,W,B,M] = ica(X,numIC,econv,max_itr);

%

% DESCRITION :

% This function executes ICA (Independent Component
% Analysis). The algorithm is based on 4th order
% cumulant and fixed-point algorithm.

h

% ——— Input ---

% X : data matrix (samples*variables)

%  ( option )

% numIC : number of independent components

% calculated

% econv : maximum error for convergence

% max_itr : maximum number of iteration

%

% --- Output ---

% Y : independent component

% W : inverse of mixing matrix

% B : orthogonal matrix

% M : sphering matrix

%

% X =U*SxV’> ; Y = UB = XMB = XW
%
e
h=———= Initialization -----

if nargin < 5, display = 0; end
if isempty(display), display = 0; end
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if nargin < 4, max_itr = 1000; end

if isempty(max_itr), max_itr = 1000; end

if nargin < 3, econv = 0.00001; end

if isempty(econv), econv = 0.00001; end

if nargin < 2, numIC = O; end

if isempty(numIC), numIC = O; end
[rowX,colX]=size(X);

if numIC==0 | numIC>rank(X), numIC=rank(X); end

Hh=———- Sphering with PCA -----
[U,S,V] = svd(X,0);
Sdiag = diag(S(1:numIC,1:numIC));
Sdiag0 = find(Sdiag==0);
for i=1:length(Sdiag0)
Sdiag(1,Sdiag0(i)) = inf;
end
M = V(:,1:numIC)*diag(l./Sdiag)*sqrt(rowX); % sphering matrix
U = U(:,1:numIC)*sqrt(rowX); % normalized PCs (scores)
clear S V Sdiag Sdiag0

Y= ICA —————-
B = [1;
itr_fail = O;
i=1;

while i<=numIC
w_old = rand(numIC,1)-0.5;
if i>1, w_old = w_old-B*B’*w_old; end
w_old = w_old/norm(w_old);
for itr=1:max_itr
w = (U’*((Uxw_old)."3))/rowX-3*w_old;
if i>1
w = w-B*B’*w;
end
w = w/norm(w) ;
if min(norm(w-w_old) ,norm(w+w_old))<econv
itr_fail = 0;
i = i+1;
B [B wl;

break

end
w_old = w;

if itr==1000
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itr_fail = itr_fail+i;
if itr_fail==5, error(’Convergence failed!!!’), end
break
end
end

end

=== Result —-----

b
% Copyright (c) 2001. Manabu KANO
% e-mail: kano@cheme.kyoto-u.ac.jp

h
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