
The function for spatial processing in smart antenna

function weight=spatial(xin,reference,numelements)

% function: to implement the spatial processing,

% the RLS algorithm with adaptive memory is employed here

%    to updata the weight vector for build the spatial filter. 

% Inputs:

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

%                  received at each antenna element. 

%    reference   = Desired response. 

%    numelements = Number of antenna elements.           

% Outputs:         

%             weight  = Complex weight vector matrix.

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

lambda=1;  ilambda=1/lambda;

[row,num]=size(xin);

Mserr=zeros(num,1);

pr=delta *eye(numelements);

w=zeros(numelements,1);

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

ant_resig=zeros(numelements,1);

alpha=0.001;  

S=zeros(numelements); 

phai=zeros(numelements,1);   

lambda_min=0.8; lambda_max=1;

I=eye(numelements); 

for n=1:num

    ant_resig=xin(:,n);                      

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

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

    w=w +k*epsilon;                            % updating the weights %

    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



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































