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#Considered FG if above FG_THRESH
#BG if lower than BG_THRESH
ZUnknown otherwise

FG_THRESH

255.0%.95;

BG_THRESH 255.0%.05;

Afor each pizel, iterate with maz

Jiterations NUM_ITER

Zor if alpha value does not change by at least EPSILON

NUM_ITER = 10;

EPSILON = .0001;

/ZRead in images

[FileName ,PathName ,FilterIndex] = uigetfile({'*. jpg;*.jpeg;*.png;*.gif
k. .bmp;x.tiff!',
'Image Files (.jpg, .png, .gif, .bmp, .tiff'},'Select Image To

Segment ') ;

imgl = imread ([PathName FileNamel);
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[FileName ,PathName ,FilterIndex] = uigetfile({'*.jpg;*.jpeg;*.png;*.gif
;k.bmp;x.tiff ',
'Image Files (.jpg, .png, .gif, .bmp, .tiff'},'Select Trimap Image'
)5

img2 = imread([PathName FileName]);
img2 = img2(:,:,1); % Added by M.Amintoosi, for 3 layers map images
imgl_r = size(imgl, 1);

imgl_c = size(imgl, 2);
channel_sz = imgl_r * imgl_c;

#Get foreground and background pizels

f_ind = find(img2 >= FG_THRESH); f_ind [f ind; f_ind+channel_sz;

f_ind+channel_sz*2];

b_ind = find(img2 <= BG_THRESH); b_ind [b_ind; b_ind+channel_sz;
b_ind+channel_sz*2];
u_ind = find(img2 < FG_THRESH & img2 > BG_THRESH); wu_ind = [u_ind;

u_ind+channel_sz; u_ind+channel_szx*2];

fg = double(imgl); fg(b_ind) = 0; fg(u_ind) = O;
bg = double(imgl); bg(f_ind) = 0; bg(u_ind) = 0;
un = double(imgl); un(f_ind) = 0; un(b_ind) = O0;

figure('Name', 'FG, BG, UNKNOWN'); imshow([uint8(fg) uint8(bg) uint8(un
)1); drawnow;

#Compute statistics from known foreground + background

f_bar = [0 0 0];

b_bar [0 0 0];

AFind mean

for i=1:3
£f = fg(:,:,1);
b = bg(:,:,1);
f _bar(i) = mean(f(find(£f)));

b_bar (i) = mean(b(find(b)));

end

/AFind covariance

f_tmp(:,:,1) fg(:,:,1) - f_bar(1);

f_tmp(:,:,2) fg(:,:,2) - f_bar(2);
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f_tmp(:,:,3) = fg(:,:,3) - f_bar(3);
sumF = [0 O O; 0 O 0; O O 0];
count = 0;
for c=1:size(f_tmp, 2)
for r=1:size(f_tmp, 1)
pixF = f_tmp(r,c, :);
pixF = reshape(pixF,3,1);

if (any (fg(r,c,:)))

sumF = sumF + (pixF * pixF');
count = count + 1;
end
end
end
f_co = sumF / count;
#Cov of B

b_tmp(:,:,1) = bg(:,:,1) - b_bar(1);

b_tmp(:,:,2) bg(:,:,2) - b_bar(2);
b_tmp(:,:,3) = bg(:,:,3) - b_bar(3);
sumB = [0 0 0; 0 O O0; O O 0];
count = O;
for c=1:size(b_tmp, 2)
for r=1:size(b_tmp, 1)
pixB = b_tmp(r,c, :);

pixB = reshape(pixB,3,1);

if (any (bg(r,c,:)))

sumB = sumB + (pixB * pixB');
count = count + 1;
end
end
end
b_co = sumB / count;

alpha_un = double(img2)/255.0;
F_un = un;

B_un = un;
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#Solve for unknown pizel values and alpha
for c=1:imgl_c
for r=1:imgl_r
if (~any(un(r,c,:)))
continue
end
un_c = reshape(un(r,c,:), 3,1);

Zinit alpha as avg of neighbors

alpha = 0;
count = 0;
try

alpha = alpha + alpha_un(r-1, c);
count = count + 1;
end
try
alpha = alpha + alpha_un(r+1, c);
count = count + 1;
end
try
alpha = alpha + alpha_un(r, c-1);
count = count + 1;
end
try
alpha = alpha + alpha_un(r, c+1);
count = count + 1;
end
try
alpha = alpha + alpha_un(r-1, c-1);
count = count + 1;
end
try
alpha = alpha + alpha_un(r+1l, c-2);
count = count + 1;

end
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try

alpha = alpha + alpha_un(r+l, c+1);
count = count + 1;

end

try

alpha = alpha + alpha_un(r-1, c+1);

count = count + 1;
end
alpha = alpha / count;

Ziteratively solve for color of pizel
for k=1:NUM_ITER

alpha_prev = alpha;

[F B]

solveForFB(f_co, b_co, f_bar, b_bar, un_c, alpha);

alpha = dot((un_c - B), (F - B)) / mnorm(F-B)."2;

if (abs(alpha -alpha_prev) <= EPSILON)
break;

end

end

alpha_un(r,c) = alpha;

F un(r,c,:) = F;

B_un(r,c,:) = B;

end
end

Zalpha_un = alpha_un / maz(alpha_un(:));

f ind = find(img2 >= FG_THRESH);
b_ind = find(img2 <= BG_THRESH);
u_ind = find(img2 > BG_THRESH & img2 < FG_THRESH) ;

alpha_un(b_ind) = 0; alpha_un(f_ind) = 1;
figure('Name', 'Alpha Matte'); imshow(alpha_un);

disp('done finding alpha matte');
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Closed Form %5 )MATLAB 4 :Y-T asb

function alpha=solveAlpha(I,consts_map ,consts_vals ,varargin)
[h,w,c]l=size(I);

img_size=w*h;

A=getLaplacianl(I,consts_map ,varargin {:});
D=spdiags(consts_map (:) ,0,img_size ,img_size);

lambda =100;

x=(A+lambda*D)\( lambda*consts_map (:).* consts_vals (:));

alpha=max (min(reshape(x,h,w) ,1) ,0);

KNN Matting %5, Y-

KNN Matting s MATLAB 45 :¥-T 4 ,

function output = knn_matting (input, trimap, lambda, level)

AModified by Parvin Bakht?

% [10;2] means 10 neighbors with default (level) spatial coherence and

% 2 neighbors with weak spatial coherence.

nn = [10; 10];

[m,n,d] = size(input);

foreground = trimap > 0.99;

background = trimap < 0.01;

all_constraints = foreground + background;

% the first part of the feature wvector is the rgb or other color
information,

/% the second part is the spatial factor perturbed by a small amount,

# in the for loop below, the second part will be reduced really
nonlocally

[a, b] = ind2sub([m n],1:m*n);

\A1




feature_vector = [ reshape(input,m*n,d)';[a;b]/sqrt(m*m+n*n)*level+rand
(2,m*n)*1e-6];
now=0;
for i=1:size(nn,1)
kdtree = vl_kdtreebuild(feature_vector);
ind = vl_kdtreequery(kdtree, feature_vector,feature_vector,'
NUMNEIGHBORS',nn (i), 'MAXNUMCOMPARISONS' ,nn(i)*3);
indexl = reshape(repmat (uint32(1l:m*n),nn(i),1),[]1,1);
index2 = reshape(ind,[],1);
row (now+1:now+m*n*nn(i),:) = [min(indexl, index2), max(index1,
index2)1];
feature_vector(d+1:d+2,:) = feature_vector(d+1:d+2,:)/100;
now = now+m*n*nn (i) ;
end
value = max(l-sum(abs(feature_vector (1:d+2,row(:,1))-feature_vector(1:d

+2,row(:,2))))/(d+2),0);

A = sparse(double(row(:,1)), double(row(:,2)), value, m*n, m*n);
A=A+ A",

D = spdiags(sum(A,2), 0, n*m, n*m);

L =D - A;

H = L +lambda*spdiags(all_constraints, O, m*n, m*n);

iH = ichol(H);
x = pcg(H, lambdaxforeground, [], 2000, iH, iH');
output = reshape(x,m,n);

end
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lambda

100;

level
4 [10,2]
nn=[10,2];

1;

I

im2double (imread ('retinall. jpg'));
mI = im2double(imread('retinall-1.jpg'));

mI2=mI;

Vo




[m,n,d]=size(mI);
consts_map=sum(abs(I-mI),3);
map=consts_map;
A
1V,B] = bwboundaries(map, 'noholes');
for i=1:length(V)
T{i}=find (B==1i);
X(i)=mode (mI2(T{i}));
end
for i=1:length(V)
for j=1:length(V)
if X(i)==X(j) && ( i~=3)
T{i}=union(T{i},T{j});
T{jr=101;
end
end
end
emptyCells = cellfun('isempty', T);
T(all(emptyCells,1)) = [];
A
mI2=mI2(:,:,1);
mI2(:,:)=0.5;
mI2(T{1})=1;
mI2(T{2})=0;
mI2(T{3})=0;
mI2(T{4})=0;

mI2 = reshape(mI2(:,:,1), [1, 1);

foreground mI2 > 0.99;

background = mI2 < 0.01;

all_constraints = foreground + background;
A rgb

VA
Ja, b] = ind2sub([m n],1:m*n);

feature_vector = [ reshape(I,m*n,d)';[a;b]/sqrt(m*m+n*n)*level+rand(2,m

\ %4




*n)*xle-6];
now=0;
for i=1:size(nn,1)
%  KD-Tree
kdtree = vl_kdtreebuild(feature_vector);
ind = vl_kdtreequery(kdtree, feature_vector,feature_vector,'
NUMNEIGHBORS',nn (i), 'MAXNUMCOMPARISONS' ,nn(i)*3);
indexl = reshape(repmat (uint32(1l:m*n),nn(i),1),[]1,1);
index2 = reshape(ind,[],1);
row (now+1:now+m*n*nn(i),:) = [min(indexl, index2), max(index1,
index2)1];

feature_vector(d+1:d+2,:) = feature_vector(d+1:d+2,:)/100;

now = now+m*n*nn (i) ;
end
4 1-z
value = max(1-sum(abs(feature_vector(1:d+2,row(:,1))-feature_vector(1:d

+2,row(:,2))))/(d+2),0);

A = sparse(double(row(:,1)), double(row(:,2)), value, m*n, m*n);
A=A+ A",

D = spdiags(sum(A,2), O, n*m, n*m);

A

L =D - A;

A H

H = L +lambda*spdiags(all_constraints, O, m*n, m*n);

iH = ichol (H);

x = pcg(H, lambda*foreground, [], 2000, iH, iH');
output = reshape(x,m,n);

toc

imshow (output)
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function yPredict=KNNMattingforArticle(xTrain,yTrain,xTest,yTest)
AModified by Mahmood Amintoosi & Parvin Bakhti

disp('starting the KNN Matting demo');

run ('.../vl_setup');
lambda = 100;

level = 1;
nn=[10,2];

X=cat (1,xTrain,xTest);
[r,c]l=size(X);
if mod(r,2)==0
X=reshape(X,r/2,2,c);
elseif mod(r,3)==0
X=reshape(X,r/3,3,c);
elseif mod(r,5)==0
X=reshape(X,r/5,5,c);
elseif mod(r,7)==0

X=reshape (X,r/7,7,c);

Xtrain2=xTrain(:,1);
Xtest2=xTest (:,1);

A

B=unique (yTrain) ;
for w=1:length(B)

C=find (yTrain==B(w)) ;

Xtest2(:,1)=0.5;
Xtrain2(:,1)=0;
Xtrain2(C)=1;
x22= cat (1,Xtrain2,Xtest2);
[m,n,d]=size(x2);
x22=reshape (x22(:,:,1), [1, 1);

foreground = x22 (:,1)> 0.99;

YA




end

background = x22(:,1) < 0.01;
all_constraints = foreground + background;

[a, b] = ind2sub([m n],1:m*n);

feature_vector = [reshape(X,m*n,d)';[a;b]l/sqrt(m*m+n*n)*level+
rand (2,m*n) *1e-6] ;
now=0;

for i=1:size(nn,1)

kdtree = vl _kdtreebuild(feature_vector);

ind = vl_kdtreequery(kdtree, feature_vector,feature_vector,
'NUMNEIGHBORS',nn(i));

indexl = reshape(repmat (uint32(1:m*n),nn(i),1),[]1,1);

index2 = reshape(ind,[],1);

row (now+1:now+m*n*nn(i),:) = [min(indexl, index2), max(
index1, index2)];

feature_vector (d+1:d+2,:) = feature_vector (d+1:d+2,:)/100;

now = now+m*n*nn (i) ;
end
1-z
value = max(abs(l1-sum(abs(feature_vector (1:d+2,row(:,1))-

feature vector (1:d+2,row(:,2))))/(d+2)),0);

A = sparse(double(row(:,1)), double(row(:,2)), value, m*n, m*n)
A=A+ A"

D = spdiags(sum(A,2), 0, n*m, n*m);

L =D - A;

H = L +lambda*spdiags(all_constraints, O, m*n, m*n);

iH = ichol(H);
output {w}= pcg(H, lambda*foreground, [], 2000, iH, iH');
foreground=0;

background =0;

Kmeans

vAa




yP=cell2mat (output) ;

yPredict=xTest (:,1);

yPredict (:,:)=0;

for i=1:1length(B)
yP1=yP(1:1length(yTrain) ,i);
yP2=yP(length(yTrain)+1l:end,i);
[idx ,C]=kmeans (yP1,length(B));
mx=max (C) ;

mn=min (C) ;

S= find ((abs(yP2-max(C))<abs(yP2-min(C))));
yP2(:,:)=0;
yP2(8)=B(i);

yPredict (S)=yP2(S);

end

end
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