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function z = estimatelassolLambda( y, X, kfold, lambda_vec )
if ( nargin ~= 4 )
disp('Usage: z = estimatelLassolLambda( y, X, kfold, lambda_vec )
DN
z = [1;
return;

end

/4 check size of y

[n1, pl] = size(y);

A s y a column wvector?

if ( pl ~= 1)
disp('y must be a n by 1 vector!!');
z = [1;
return;

end

/4 check size of X
[n2,p2] = size(X);
/% does X have the same number of rows as y?

if ( n2 ~= n1 )
disp('X must have the same number of rows as y!');
z = [1;
return;

end

/4 make sure kfold is positive
kfold = floor(kfold);
if ( kfold < 2 )
disp('kfold must be >= 2!');
z = [1;
return;
end
% make sure lambda_wvec (i) > 0
for r = 1:length(lambda_vec)
if ( lambda_vec(r) < 0 )
disp('all entries of lambda_vec must be >= 0!');
z = [1;
return;
end
end
% get size of X
[n, p]l = size(X);
partition input data for cross-walidation
CV0 = cvpartition( n, 'kfold' , kfold );
compute cross-validation error for each regularization parameter
4 initialize a variable to hold average MSEerror across folds
MSEerror = zeros( length(lambda_vec), 1 );
for k = 1:length( lambda_vec )
/% vector to store MSE error for each fold
err = zeros(CVO.NumTestSets,1);
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for i = 1:CV0.NumTestSets
% get ith training set
trIdx = CVO.training(i);
% get ith test set
teldx = CV0.test(i);
% train LASSO using training set
sL = solvelLasso( y(trIdx), X(trIdx,:), lambda_vec(k) );
/% test using testing set
ypred = X(teldx,:) * sL.beta;
/4 calculate MSE error
temp = y(teldx) - ypred;
% clear ypred
clear ypred;
/% calculate average error for the ith test set
err(i) = (temp'*temp)/length(temp) ;

end
/4 calculate the mean error over all test sets
MSEerror (k) = mean(err);
end
/4 where do we get the smallest MSE?
min_index = find( MSEerror == min(MSEerror) );
min_index = min_index (1) ;
VA set outputs
z.lambda = lambda_vec( min_index );
z.lambda_vec = lambda_vec;
z.MSEerror = MSEerror;
z.min_index = min_index;
z.CV0 = CVO;
z.y =Y
z.X = X;
z.kfold = kfold;

end

beta = (X'*X + 2*xlambda) \ (X'*y);

VA start while loop
/4 convergence flag
found = 0;
/4 comvergence tolerance
TOL = 1le-6;
while( found == 0 )

/4 save current beta
beta_old = beta;
/% optimize elements of beta one by one
for i = 1:p
% optimize element i of beta
% get ith col of X
xi = X(:,1);
4 get residual excluding tth col
yi = (y - Xxbeta) + xix*beta(i);
% calulate zi'*yi and see where it falls
deltai = (xi'*yi); 4 1 by 1 scalar
if ( deltai < -lambda )
beta(i) = ( deltai + lambda )/(xi'*xi);
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elseif ( deltai > lambda )
beta(i) = ( deltai - lambda )/(xi'*xi);
else
beta (i)
end
end
/% check difference between beta and beta_old
if ( max(abs(beta - beta_old)) <= TOL )
found = 1;
end
end

0;
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function lapcoeff=compLapCoeff (winI,lambda)
4 winI: nzrc matriz where n ts the number of pizel, c number of features
if ~exist('lambda','var')
lambda=0.0000001;
end
Xi=winI;
Xi=[Xi ones(size(Xi,1),1)]1;
I=eye(size(Xi,1)); I(end,end)=0;
% coefficient, i.e. F
fenmu=Xi'*Xi
fenmub=Xi/fenmu
F=fenmub*Xi'
% laplactan coefficnets, <i.e. (I-F)*(I-F)'
I_F=eye(size(F,1))-F;
lapcoeff=I_F'*I_F;

20 055 S 4 b 650k ) el g 3o disdipn by IS T sl

function lapcoeff=complLapCoeff (winI,lambda)
4 winI: nzc matriz where n is the number of pizel, c
number of features
if ~exist('lambda', 'var')

lambda=0.0000001;
end
Xi=winI;
Xi=[Xi ones(size(Xi,1),1)];
I=eye(size(Xi,1)); I(end,end)=0;
4 coefficient, i.e. F
fenmu=(Xi*Xi'+(lambda)*I);
F=(Xi*Xi')/fenmu;
4 laplacian coefficnets, t.e. (I-F)*(I-F)'
I_F=eye(size(F,1))-F;
lapcoeff=I_F'xI_F;

function alpha=solveAlpha(I,consts_map,consts_vals,varargin)

Ao




[h,w,cl=size(I);

img_size=w*h;
A=getLaplacianl (I, consts_map,varargin{:1});

D=spdiags (consts_map(:),0,img_size,img_size);
lambda=100;
x=(A+lambda*D)\(lambda*consts_map (:) .*xconsts_vals(:));
alpha=max (min(reshape(x,h,w) ,1),0);
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