
The function to cancel the multiple access interference for the Decorrelating Detection and LMMSE algorithms

function  ratio=MUD(loop, n, R, YY,data,ratio);

% Multiuser detection:  Decorrelating Detector and LMMSE

% Input  : 

%    loop,  the index of loop

%    n,     the index for different signal to noise ratio 

%    YY,    the input of the detector , a column vector, KL x 1

%    R,     the cross correlation matrix among all active users' signature wavefrom 

%    data,  the transmitted data by all active users, it is used to test the BER at the MUD output 

%    ratio, BER, 2 D array, each row is the BER within each loop corresponding to al l the target SNRs 

% Output : ratio (loop,n), BER

% To judge whether the correlation matrix is the singular matrix or not%

% and generate the inverse of correlation matrix for Decorrelating Detector and LMMSE%

if det(R)==0

    % to generate Moore-Penrose pseudoinverse of a marix%   

    disp(' processing singular matrix');

    R_inv=pinv(full(R));

else 

    R_inv=inv(R);

end 

Y=R_inv*YY;   % The output of Multiuser detection %

out_MUD=sign(real(Y))';% Symbol decision%

[num(n),ratio(loop,n)]=symerr(data,out_MUD); 


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































