
The adaptive MUD algorithm—RLS algorithm with adaptive memory

% This subprogram is used to implement the adaptive MUD, the RLS algorithm

% is used here to updata the weight vector to cancel interference

% Inputs:

%        xin          =  Complex baseband signal matrix, each row is each user' signal sequence 

%                         outputed from each RAKE combiner. 

%        reference    =  Desired response. 

%          K          =  Number of active users .   

%          L          =  Length of the symbols of each user

% Outputs:         

%             weight  = Complex weight vector matrix.

%             output  = Complex baseband signal sequence for the desired user signal. 

%             Mserr   = Error estimation sequence.

function output=MUD_RLS(xin,reference,K,L)

delta=0.01*( mean(mean((abs(xin)).^2)));

lambda=1;  ilambda=1/lambda;

[row,num]=size(xin);

Mserr=zeros(num,1);

pr=delta *eye(K);

w=zeros(K,1);

w=[1; w(1:K-1)];

ant_resig=zeros(K,1);

alpha=0.001; 

S=zeros(K);  

phai=zeros(K,1);   

lambda_min=0.85; lambda_max=1;

I=eye(K); 

for n=1:num

    ant_resig=xin(:,n);                                                  

    k=pr*conj(ant_resig)/(lambda+ant_resig'*pr*conj(ant_resig)); 

    epsilon=conj(reference(n)-w'*ant_resig);                     

    w=w +k*epsilon;                                          

    pr=ilambda*(pr - k *ant_resig'*pr)*n ; 

    lambda=lambda+alpha*real(phai'*ant_resig*conj(epsilon));

    if lambda < lambda_min

        lambda = lambda_min;

    else 

        if lambda > lambda_max

            lambda = lambda_max;

        end 

    end 

    ilambda=1/lambda;

    S=ilambda*(I-k*ant_resig')*S*(I-ant_resig*k')-ilambda*k*k'-ilambda*pr;

    phai=(I-k*ant_resig')*phai+S*ant_resig*conj(epsilon);    

    weight(:,n)=w;    

    output(n)=w'*ant_resig;    

    error=reference(n)-output(n)  ;  

    Mserr(n)=Mserr(n)+error^2;   

end



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































