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func�on [A,S] = main(data,samples) 
% INPUT     

%data        seismic data    
% samples     total number of traces to be used

% OUTPUT    
%A           dic�onary
%S           coefficients of the choosen traces 

[nshots,nrecvs,nt]=size(data);
nx=1; rdim=nx*nt;

Z = sampdata( data, samples,nt,nshots);
X = [Z+abs(Z); abs(Z)-Z]/2;

niter = 150; sources = nt*nx;
[A,S] = sparc(X, sources, niter);

func�on X = sampdata(data,samples,nt,nsh);
% INPUT     nt nr. of samples in a trace
%           nsh         nr. of shots
% OUTPUT    X           patches organized as 
column vectors

nsmp = floor(samples/nsh);

% Ini�alize the matrix to hold the traces
X = zeros(nt,nsmp*nsh); smpn = 1;  
for i=1:nsh
% Load a single-shot image  
I = squeeze( data(i,:,:));

sizex = size(I,2); sizey = size(I,1);
posy = floor(rand(1,nsmp)*sizey)+1;
for j=1:nsmp

X(:,smpn) = (I(posy(1,j),:));     smpn=smpn+1;
end 

end

func�on  [A,S]= sparc(X,sources,niter);
% INPUT:
% X       non-nega�ve patches as column vectors

[dims, samples] = size(X);
% Ini�alizing 
A = abs(randn(dims,sources));
A = A./(ones(dims,1)*sqrt(sum(A.^2)));
S = abs(randn(sources,samples));
S = S./(sqrt(sum(S.^2,2))*ones(1,samples));

% Loop 
iter = 0; while iter < niter
obj = sum(sum((X-A*S).^2))/samples;

% Update S and A with mul�plica�ve steps
S = S.*(A'*X)./(A'*A*S);
A = A.*(X*S')./(A*S*S');

% Normalize columns of A (and scale rows of S 
correspondingly)
scaling = sqrt(sum(A.^2));  
A = A./(ones(size(A,1),1)*scaling);
S = S.*(scaling'*ones(1,size(S,2)));      

iter = iter+1;

end

snr = sum(sum((X).^2))/sum(sum((X-A*S).^2));
['final global SNR is  ',num2str(snr)]







func�on [A,S] = mainpatch(data,samples) 
% INPUT     

%data        seismic data    
% samples     total number of traces to be used
%nx, nt dimensions of the window

% OUTPUT    
%A           dic�onary
%S           coefficients of the choosen traces 

[nshots,nrecvs,nt]=size(data);
rdim=nx*nt;

Z = sampdatapatch( data, samples,nt,nshots);
X = [Z+abs(Z); abs(Z)-Z]/2;

niter = 1000; sources = nt*nx;
delta=0.05
[A,S] = sparc(X, sources, niter, delta);

func�on X = 
sampdataptch(data,samples,nx,nt,nsh);

% INPUT     
%nt nr. of samples in a trace
% nsh         nr. of shots

%  OUTPUT    
% X           patches as column vectors

nsmp = floor(samples/nsh);

% Ini�alize the matrix to hold the traces
X = zeros(nt*nx,nsmp*nsh); smpn = 1;  
for i=1:nsh
% Load a single-shot image  
I = squeeze( data(i,:,:));

sizex = size(I,2); sizey = size(I,1);

posx = floor(rand(1,3*nsmp)*(sizex-nt-2))+1;
posy = floor(rand(1,3*nsmp)*(sizey-nx-1))+1; 

iter=1;
for j=1:3*nsmp

nor=norm(I(posy(1,j):posy(1,j)+nx-…
1,posx(1,j):posx(1,j)+nt-1));

if nor>1
X(:,smpn) = reshape((I(posy(1,j):posy(1,j)+nx-…

1,posx(1,j):posx(1,j)+nt-1)),nx*nt,1);     
smpn=smpn+1; iter=iter+1;
end
if iter>nsmp; break; end 

end 
end

end










