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function alpha = informationFlowMatting(image, trimap, params,
suppressMessages)

abmtSetup

tic;

if ~exist('image','var')
image = imread('training4.png');

end

if ~exist('trimap', 'var')
trimap = imread('trainingédtrimap.png');

end

if ~exist('params', 'var') || isempty(params)
params = getMattingParams('IFM');

end

if ~exist('suppressMessages', 'var') || isempty(suppressMessages)
suppressMessages = false;

end

if (~suppressMessages) display('Information-Flow Matting started...'
); end

image = im2double (image);

trimap = im2double (trimap(:,:,1));

KARKT 23 b 55 o3linul K-10-U (b o 51 4SS’ o s
if params.useKnownToUnknown < O

useKU = ~detectHighlyTransparent (image, trimap);
else
useKU = params.useKnownToUnknown > 0;
end
if (~suppressMessages)
if useKU
display ("' Known-to-unknown information flow will be
used. ') ;
else
display ("' Known-to-unknown information flow will NOT be
used.');
end
end
if params.mattePostTrim || useKU
Yy 44 &L@J;@M)AQK—tO—ngféb;mgwwuiﬁ‘)ﬁ
if (~suppressMessages) display(' Trimming trimap from edges
..."); end
edgeTrimmed = trimmingFromKnownUnknownEdges (image, trimap);
AAIIL 555 o
end

AXRAY L-IFM acul>es

unk = trimap < 0.8 & trimap > 0.2; ZZ4%4% _esielaxl

dilUnk = imdilate (unk, ones(2 * params.loc_win + 1));

if (~suppressMessages) display(' Computing color mixture flow...
'); end

HIAIE S5y 55 0

Lap = affinityMatrixTolLaplacian(colorMixtureAffinities (image,
params.cm_K, unk, [], params.cm_xyw));

Lap = params.cm_mult * (Lap' * Lap); A4447% Js Coond VO-Y alslrs

0f




end

if (~suppressMessages) display(' Computing matting Laplacian...'
); end

KAXRE oo SleMBI L >

Lap = Lap + params.loc_mult * affinityMatrixToLaplacian(
mattingAffinity(image, dilUnk, params.loc_win, params.loc_eps))

>

if (~suppressMessages) display(' Computing intra-U flow...');
end

AARER% U J=1s Sledb! oL >~

Lap = Lap + params.iu_mult * affinityMatrixToLaplacian(
colorSimilarityAffinities(image, params.iu_K, unk, unk, params.
iu_xyw));

if useKU
AXAR% K=10-U L > acul>es
if (~suppressMessages) display(' Trimming trimap using patch

similarity...'); end

KERRE 3155 fw
patchTrimmed = patchBasedTrimming(image, trimap, []1, [1, []1, 5)

BAALL 358 o a3 S 2aS duloes Ol p2ils 5l k=0 eyl 55

if (~suppressMessages) display(' Computing K-to-U flow...');
end

AX%%% K-t0-U Sledb| Ol

[kToU, kToUconf] = knownToUnknownColorMixture (image,

patchTrimmed, params.ku_K, params.ku_xyw);
kToU(edgeTrimmed < 0.2) = 0;
kToU(edgeTrimmed > 0.8) = 1

kToUconf (edgeTrimmed < 0.2) = 1;
kToUconf (edgeTrimmed > 0.8) = 1;
if (~suppressMessages) display(' Solving for alphas...');
end
alpha = solveForAlphas(Lap, trimap, params.lambda, params.
usePCGtoSolve, kToU, kToUconf, params.ku_mult);
else
if (~suppressMessages) display(' Solving for alphas...');
end
alpha = solveForAlphas(Lap, trimap, params.lambda, params.
usePCGtoSolve) ;
end

alpha = reshape(alpha, [size(image, 1), size(image, 2)1]);

if params.mattePostTrim ZZ%%% _3>p <
alpha(edgeTrimmed < 0.2) = O;
alpha(edgeTrimmed > 0.8) = 1;

end

dur = toc;
if (~suppressMessages) display(['Done. It took ' num2str(dur) '
seconds.']); end

ov
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function Wcm = colorMixtureAffinities(image, K, inMap, outMap, xyWeight
, useXYinLLEcomp)
[h, w, ~] = size(image);
N =h *x w;
if ~exist('K', 'var') || isempty(K)
K = 20;
end
if ~exist('inMap', 'var') || isempty(inMap)
inMap = true(h, w);
end
if ~exist('outMap', 'var') || isempty(outMap)
outMap = true(h, w);
end
if ~exist('xyWeight', 'var') || isempty(xyWeight)
xyWeight = 1;
end
if ~exist('useXYinLLEcomp', 'var') || isempty(useXYinLLEcomp)
useXYinLLEcomp = false;
end

[inInd, neighInd, features] = findNonlocalNeighbors(image, K,
xyWeight, inMap, outMap);

ZoinInd --> Ladlialax>U gl kil

% neighInd --> jasisbasl ;s oSy 2 Gly o ead S 55 alaes Yo lewud!

% features --> a5 JS[rgdbaxy]gls S

if ~useXYinLLEcomp

features = features(:, 1 : end - 2);
end
flows = zeros(size(inInd, 1), size(neighInd, 2));
for i = 1 : size(inInd, 1)
flows(i, :) = locallinearEmbedding(features(inInd(i), :)',
features(neighInd (i, :), :)', 1le-10);
end

% sum(flows, 2) --> ﬂowsg,i;utguvhwz;“aﬂ
flows = flows ./ repmat(sum(flows, 2), [1, KI);
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inInd = repmat(inInd, [1, K]1);
Wem = sparse(inInd(:), neighInd(:), flows, N, N);

end

il 4 b 4 pasein 4l 51 Oledb! oL > @\3 v-1
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function [alphaEst, conf] = knownToUnknownColorMixture(image, trimap, K

, xyWeight)

if ~exist('K', 'var') || isempty(K)
K = 17;
end
if ~exist('xyWeight', 'var') || isempty(xyWeight)

xyWeight = 10;
end

image= im2double (image) ;

trimap = im2double (trimap(:,:,1));
bg = trimap < 0.2;

fg = trimap > 0.8;

unk = ~(bg | fg);

HIRAL 355 o 1oy i g 3 455 g 2915 10 lcnn

[inInd, bgInd, features] = findNonlocalNeighbors(image, K, xyWeight
, unk, bg);

[~, fgInd] = findNonlocalNeighbors(image, K, xyWeight, unk, fg);

neighInd = [fgInd, bglInd];

BRIRE 255 (oo a1y S5 3 0ol Comnily ool g 39 450y o S0 5 4omlows L LLE (Lo
features = features(:, 1 : end - 2);
flows = zeros(size(inInd, 1), size(neighInd, 2));
fgCols = zeros(size(inInd, 1), 3);
bgCols = zeros(size(inInd, 1), 3);
for i = 1 : size(inInd, 1)
flows(i, :) = locallinearEmbedding(features(inInd(i), :)',
features(neighInd (i, :), :)', 1le-10);
fgCols (i, :) = sum(features(neighInd(i, 1 : K), :) .* repmat(
flows(i, 1 : K)', [1 31), 1);
BAXKRK =Y aslrs
bgCols(i, :) = sum(features(neighInd(i, K + 1 : end), :) .x*
repmat (flows(i, K + 1 : end)', [1 3]), 1);
BAXRL Z-Y dslae

end

04




AAIKL 2005 Sy s aleman L5 fyammn O 0l 03) (1003 Wt
alphaEst = trimap;
alphaEst (unk) = sum(flows(:, 1 : K), 2); ZZ%%% O-Y dslxe

TATIL gy s 5 200 oy S5y sl bl slazel g 0 sl
unConf = fgCols - bgCols; A4A%% V-Y dslxs
unConf = sum(unConf .* unConf, 2) / 3; ZIAIL V-Y dsles
conf = double(fg | bg);
conf (unk) = unConf;
end

saseials a4l 55 SN ol b F-T

bl aU (5,55 Sledbl oL > MATLAB 48 :¥-T wls , |

%Chi-Keung Li. Dingzeyu Chen. Qifeng , sz (Sus pp)s dlie Sl wlul 51 Sy sl &b |
&S e silwesly Yo\ TPAMICIEEE Matting”« "KNN Tang:.

% e Slolimage 5l .8 La ol)l den

VA &yyq,i}})sokub&%dbuﬁédugwLg\ﬁ)wﬁ.’oﬁat&dwl Ol s sle s
.>,l> inMap l

4Gl c D5d oo aeuls LLE (5 ,b 31 aS' s aylios sluns -K

Xl eds G x5 b aslwe oy 558055 45 sl (gl @18 4w 4l —outMap

B dS o ens 2l Bleen 1 1iSKn 5 Ol ja 1y oliad Olass Sl ol -XyWeight

X slad Spganl pb 53 o5 o podl [regbXey] (gliab )3 st )15 (default) false jlais useHSV 35
.Sl [cos(h)sin(h) v exey] Sis

f

function Wcs = colorSimilarityAffinities(image, K, inMap, outMap,
xyWeight , useHSV)

[h, w, ~] = size(image);
= h *x w;

if ~exist('K', 'var') || isempty(K)
K = 5;

end

if ~exist('inMap', 'var') || isempty(inMap)
inMap = true(h, w);

end

if ~exist('outMap', 'var') || isempty(outMap)
outMap = true(h, w);

end

if ~exist('xyWeight', 'var') || isempty(xyWeight)
xyWeight = 0.05;

end

if ~exist('useHSV', 'var') || isempty(useHSV)
useHSV = false;

end

if useHSV

image = rgb2hsv(image);



image = cat(3, cos(image(:, :, 1)) * 2 * pi, sin(image(:, :,
) * 2 x pi, image(:,:,2:3));
end

1)

[~, neighInd, ~] = findNonlocalNeighbors(image, K, xyWeight, inMap,

outMap) ;
A o olwesly 5 aS UuS seldy e aylinen 51 dod (gl 4050500 g 03ls 2alS'|) xy-weight 5 bl
Zewl odl a3 S al. et Chen by matting KNN

[inInd, neighInd2, features] = findNonlocalNeighbors(image, ceil (K

/ 5), xyWeight / 100, inMap, outMap);
neighInd = [neighInd, neighInd2];
features(:, end-1 : end) = features(:, end-1 : end) / 100;

inInd repmat (inInd, [1, size(neighInd, 2)]);

flows = max(l - sum(abs(features(inInd(:), :) - features(neighInd
(), ), 2) / size(features, 2), 0);

AAXLE No=Y dsles

Wcs = sparse(inInd(:), neighInd(:), flows, N, N);
Wes = (Wes + Wes') / 25 ZAA4K das o)l 3paluen )y ailqalieap S

end

% Closed "A Weiss. Yair Lischinski« Dani Levin. Anat ;s sl T2 s S 203 G55 25 1l ‘

&S s s)lwesly |y Yoo A TPAMILC IEEE Matting” < Image Natural to Solution Form
% Lol image 5l 8 s el aen

V4 &j}j)%})bﬁb)‘)é%&mx.ﬁéqudb{;@ﬁﬂhﬁé@‘&#w;u@jf

.>,lsinMap
B AS o ey 0dd 03 e s b sla 35 Sl b ey oyl -windowRadius
XL Sns pslas 61 AS o (S (uillssS Gm 5l 03,8 usSs 3) L3 1) (sl oats 0 —epsilon

(Ll 555
function W = mattingAffinity(image, inMap, windowRadius, epsilon)

if ~exist('windowRadius', 'var') || isempty(windowRadius)
windowRadius = 1;

end

if ~exist('epsilon', 'var') || isempty(epsilon)
epsilon = 1le-7;

end

windowSize = 2 * windowRadius + 1;

neighSize = windowSize™2;

[h, w, c] = size(image);

N =h *x w;

epsilon = epsilon / neighSize;

BAIIE Loy Sl (=15 53 Sl trnlons (S5 S 0 iy 55 618 4 425 5]
if nargin < 2 || isempty(inMap)

£y




end

inMap = true(size(image, 1), size(image, 2));
end

[meanImage, covarMat] = localRGBnormalDistributions (image,
windowRadius, epsilon);

indices = reshape((1 : h * w), [h w]);

neighInd = im2col(indices, [windowSize windowSize], 'sliding')';
inMap = inMap(windowRadius + 1 : end - windowRadius, windowRadius +
1 : end - windowRadius);

neighInd = neighInd(inMap, :); 7 _esislasl 3 S o ly Joes alaen 4 acn
inInd = neighInd(:, (neighSize + 1) / 2); 7 Laslielaxl 5SSy
pixCnt = size(inInd, 1);

BAALL 9 7 5 653555 033 (&3l 03Le]
image = reshape(image, [N, cl); ZZA%} »sa o S
meanlmage = reshape(meanImage, [N, cl); %%44% a@f¢§£%ﬂﬁ)¢ﬁuﬂﬁdikj

ol
flowRows = zeros(neighSize, neighSize, pixCnt);
flowCols = zeros(neighSize, neighSize, pixCnt);
flows = zeros(neighSize, neighSize, pixCnt);

ABKRAT 6398 Callls dwlses

for i = 1 : size(inInd, 1)
neighs = neighInd(i, :);
shiftedWinColors = image(neighs, :) - repmat(meanImage(inInd (i)

, ), [size(neighs, 2), 11);
BAXKRKE (F=Y asles
flows(:, :, i) = shiftedWinColors * (covarMat(:, :, inInd(i)) \
shiftedWinColors ') ;
BAXKRK ¥-\ dolxe
neighs = repmat(neighs, [size(neighs, 2), 1]);
flowRows (:, :, 1) = neighs;
flowCols(:, :, i) = neighs';
end
flows = (flows + 1) / mneighSize; Z4447% ¥-) dslxe
W = sparse(flowRows(:), flowCols(:), flows(:), N, N);

AAERT sl (3 e W eSSl 5 laeds]
W= W+ W

ARART ilw b 5

sumW = full(sum(W, 2));

sumW (sumW < 0.05) = 1;

W = spdiags(l ./ sumW(:), O, N, N) * W;

VS aw alds S5l o MATLAB S :#-T 4l ,
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% Scott Price. Brian Rajan. Deepu Shahrian. Ehsan dJlis s i o W e B Sl hey ) @LS |
o3y |, Yo)Y CVPR Sets”« Sampling Comprehensive using Matting Image "Improving Cohen.
LS o S5l

| % S5 bl 5 S oo sl Lataly S Gyt o gl oy 5 Jan 5 45 pn g e IS 3 (3l ol ol |
g;Ja¢xoﬂ;ergdug)>¢§%b

% e Lol trimap simage 5 £ 35,5 sl elil

% maxManhaDist=sum(\:iterCnt) a5 555 o jaseisIterCnt b )0 i dlols e Sbe

Bl iyl S5 s Ky ol o2 5L -paramU ’

%l SalS 1SS e s alil juis 4S5 US e esie -paramD

function trimap = trimmingFromKnownUnknownEdges (image, trimap, paramU,
paramD, iterCnt)

if ~exist('iterCnt', 'var') || isempty(iterCnt)
iterCnt = 9;

end

if ~exist('paramD', 'var') || isempty(paramD)
paramD = 1 / 256; ZX4%% CwJe¢$vS;<b4ﬂ;J)4&¢

end

if ~exist('paramU', 'var') || isempty(paramU)
paramU = 9 / 256;

end

image = im2double (image);

trimap = im2double(trimap);
bg = (trimap < 0.2);

fg (trimap > 0.8);

paramD = paramU - paramD;

for i = 1 : iterCnt
iterColorThresh = paramU - i * paramD / iterCnt; /% color
threshold = paramU - iterNo * (paramU - paramD) / mazIter
trimap = LabelExpansion(image, trimap, i, iterColorThresh);
55%%% iterCnt b\ wlual dlols
end
end

function [extendedTrimap] = LabelExpansion(image, trimap, maxDist,
colorThresh)
[h, w, ~] = size(image);

fg = trimap > 0.8;

bg trimap < 0.2;
knownReg = (bg | fg);
extendedTrimap = trimap;

searchReg= ((imdilate(fg, ones(2 * maxDist + 1)) & ~fg) | (imdilate
(bg, ones(2 * maxDist + 1)) & ~bg));

BAXKE asin 15 s ad

[cols, rows] = meshgrid(l : w, 1 : h);

4 cols --> 563 Rows Repetitious Contaning Numbers 1 : 800

% rows --> 800 Columns Repetitious Contaning Numbers 1 : 563

cols = cols(searchReg(:)); ZLAi% ¢bb>f75gj)>u4445_§g{gw

rows = rows(searchReg(:)); AAAANL 15555l ssalas s o

7Y



end

winCenter = (2 * maxDist) / 2 + 1;
distPlane = repmat((1 : 2 * maxDist + 1)', [1, 2 * maxDist + 1]
distPlane = sqrt((distPlane - winCenter) .~ 2 + (distPlane' -
winCenter) .~ 2);
for pixNo = 1 : size(cols, 1)
r = rows (pixNo);

¢ = cols(pixNo);
minR = max(r - maxDist, 1); ZAAAK Juyodgdoes

minC = max(c - maxDist, 1);

maxR = min(r + maxDist , h);

maxC = min(c + maxDist, w);

winMinR = winCenter - (r - minR); ZAAAXL oo 53 JoSs 0350w
winMinC = winCenter - (¢ - minC);

winMaxR = winCenter + (maxR - r);

winMaxC = winCenter + (maxC - c);

pixColor = image(r, c, :);

)

imgWin = image(minR : maxR, minC : maxC, :); 7 %agjsugmiﬁLgéig

trimapWin = trimap(minR : maxR, minC : maxC);

VY244 aﬁ:.‘.;ﬁdd@%ﬁé%él.@.(’u

VY224 Jmigcﬁ;<9¢@u3

winColorDiff = imgWin(:, :, 1) - pixColor(1);
winColorDiff (:, :, 2) = imgWin(:, :, 2) - pixColor(2);
winColorDiff(:, :, 3) = imgWin(: ,:, 3) - pixColor(3);
winColorDiff = sqrt(sum(winColorDiff .* winColorDiff, 3));
VY994 Oﬁjmcﬁwj-w‘ dob

candidates= (winColorDiff < colorThresh) & knownReg(minR
, minC : maxC);

AABLL sl d 3500t aiLids LSy

if sum(candidates(:)) > O
distWin = distPlane(winMinR : winMaxR, winMinC : winMax
YV ckw«LpB
distWin = distWin(candidates); JAA%7 ol as-li gla dlols
[~, minDistInd] = min(distWin); ZZX%% ool - S ol
trimapWin = trimapWin(candidates);
extendedTrimap(r, c¢) = trimapWin(minDistInd) ;

end

end

maxR

C);

Y8 A il Silp G b V-

Y &8 4w ald B3l i MATLAB U8 :V-T wls

% Pollefeys. Marc Aydin. Ozan Tunc Aksoy. Yagiz ;s sl esls g W8 4w ald il ) &b

CVPRMatting” « Image Natural for Flow Information Inter-Pixel Effective "Designing
LS e golwosla ], YoV

%o Asea  SLol trimap gimage 3l .8 35,5 e xebl

A




BAS e gasialyaie) s ae) G b il o 55 Olie maxDist s minDist

B dS oo yeni |y edl o) e Joee Jlo 5 gla 05 Sl b oy ol -windowRadius

A ool Lyl Bl Aol gl 31 3 Lals y oslies) (1 0l 1oy (5L aulonen o 58055 sl =K

function trimap = patchBasedTrimming(image, trimap, minDist, maxDist,
windowRadius, K)

if ~exist('minDist', 'var') || isempty(minDist)
minDist = 0.25;

end

if ~exist('maxDist', 'var') || isempty(maxDist)
maxDist = 0.90;

end

if ~exist('windowRadius', 'var') || isempty(windowRadius)
windowRadius = 1;

end

if ~exist('K', 'var') || isempty(K)
K = 10;

end

image = im2double (image);
trimap = im2double(trimap(:,:,1));

[h, w, ~] = size(image);

epsilon = 1e-8;

fg trimap > 0.8;
bg trimap < 0.2;
unk = ~(fg | bg);

[meanImage, covarMat] = localRGBnormalDistributions (image,
windowRadius, epsilon);

[unkInd, fgNeigh] = findNonlocalNeighbors (meanImage, K, -1, unk, fg
);

BEARKE AS o)y Gaseinl axb 5o JuSy o sl ate i 3l aslen 0 2055 BK

[~, bgNeigh] = findNonlocalNeighbors(meanImage, K, -1, unk, bg);

AARKE AS o)y aseinol asb 55 JuSs 8 6l atey G O alawes (0 2533 UK

meanImage = reshape(meanImage, [h * w, size(meanImage, 3)]);

BRRRT 0 u:_<)L:ﬁ Ry LSLA g_$§}'.’.ﬁ

fgBhatt = zeros(K, 1);
bgBhatt = zeros(K, 1);

for i = 1 : size(unkInd, 1)
pixMean = meanImage (unkInd (i), :)';
pixCovar = covarMat(:, :, unkInd(i));

pixDet = det(pixCovar);
for n =1 : K

nMean = meanImage (fgNeigh(i, n), :)' - pixMean;
nCovar = covarMat(:, :, fgNeigh(i, n));

nDet = det(nCovar);

nCovar = (pixCovar + nCovar) / 2;

fgBhatt(n) = 0.125 * nMean' * (nCovar \ nMean) + 0.5 * log(
det (nCovar) / sqrt(pixDet * nDet));
BERRZ LBl alols

70




end

end
for n =1 : K
nMean = meanImage (bgNeigh(i, n), :)' - pixMean;
nCovar = covarMat(:, :, bgNeigh(i, n));
nDet = det(nCovar);
nCovar = (pixCovar + nCovar) / 2;
bgBhatt(n) = 0.125 * nMean' * (nCovar \ nMean) + 0.5 * log(
det (nCovar) / sqrt(pixDet * nDet));
BEARE Lol bL ol

end
minFGdist = min(fgBhatt);
minBGdist = min(bgBhatt);

AAARE A=Y dslas
if minFGdist < minDist
if minBGdist > maxDist
trimap (unkInd(i)) = 1;
end
elseif minBGdist < minDist
if minFGdist > maxDist
trimap (unkInd (i)) = 0;
end
end
end

PR Sl d‘}:«ﬁ * p RS C\S AT

% Pollefeys« Marc Aydin. Ozan Tunc Aksoy« Yagiz ,s i osls o5 S5 sl gy ) @U

CVPRMatting” « Image Natural for Flow Information Inter-Pixel Effective "Designing
LS o golwosla ]y YoV

%«;Mﬁ}@uu6%d¢&uﬂJﬁjgﬂw

function ht = detectHighlyTransparent(image, trimap)

image = reshape(im2double(image), [size(image, 1) * size(image, 2),
31);

KIILE s S\ S

trimap = im2double (trimap(:,:,1));

fg = trimap > 0.8; ZAAAN «w) fup 4l

bg = trimap < 0.2; ZZAAL «we) w4l

unk = ~(fg | bg); A444% es<iusl el

fg = fg & imdilate(unk, ones(20)); ZAXA% «wo) ol sla 4]
bg = bg & imdilate(unk, ones(20)); ZAXAX o) o aUslaa)

fgi = image(fg, :); 7 4wl i > nsead g ad ol
bgi image (bg, :); 7 4w 3 psead slaad gl ad sl
uni = image(unk, :); % _esielasb gl polis

75




fgh = [imhist(fgi(:, 1), 10); imhist(fgi(:, 2), 10); imhist(fgi(:,
3), 10);] / sum(£fg(:));

BAARY w;&;\RGB&)ﬁJJ@J\OJL&}\

bgh = [imhist(bgi(:, 1), 10); imhist(bgi(:, 2), 10); imhist(bgi(:,
3), 10);] / sum(bg(:));

AXXXRK «ws) s 5 RGB &),&yck.u\odl.«b-\

unh = [imhist(uni(:, 1), 10); imhist(uni(:, 2), 10); imhist (uni(:,
3), 10);]1 / sum(unk(:));

BAXLE asinl el ;5 RGB gf.});as);ck..u Yo Jlaz|

ARXA% Az = b -=> z =4 \b

weights = ([fgh bghl' * [fgh bghl) \ ([fgh bghl' * wunh);

BAXAE Yo=Y ddslas ,5b ga 5,50 Sy

recError = [fgh bghl * weights - unh; Z44%%Ye-Y dslxe

recError = sqrt(sum(recError(:) .* recError(:))) / size(recError(:)
, 15

AARR% Yo=Y dslrs

ht = recError > 0.0099;

end

b gleer 035 1o a6 4

La aoloner 33 S 100 MATLAB JS :4-T aals

X2

RN RN

.w@\JﬁM&LA&QW,&);mm\t{\)quﬁjcb
Ll gt 3590 Sla wlan sluws K
A dlolimage 5Kl 8 gla malil

ol gliad Ol el l5e —xyWeight
A S o e |y gt 4B aST 9393 ol 485 outMap s inMap
gl o Bl 5 olulil 53 L Cisllasc LSL azils true Hluis eraseSelfMatches S|
31,8 oo lyedd oy sls 4l i neighlnd s 5550 gl il =indnd
sl s 523 S S5 5 ~features
unction [inInd, neighInd, features] = findNonlocalNeighbors(image, K,

xyWeight, inMap, outMap, eraseSelfMatches)

[h, w, c] = size(image);

if ~exist('xyWeight', 'var') || isempty(xyWeight)
xyWeight = 1;

end

if ~exist('inMap', 'var') || isempty(inMap)
inMap = true(h, w);

end

if ~exist('outMap', 'var') || isempty(outMap)
outMap = true(h, w);

end

if ~exist('eraseSelfMatches', 'var') || isempty(eraseSelfMatches)
eraseSelfMatches = true;

end

A%




end

features = reshape(image, [h*w, c]);
if xyWeight > O
[x, y] = meshgrid(l : w, 1 : h);
% x —--> 563 Rows Repetitious Of Values = 1 : 800

4y —-=> 800 columns Repetitious Of Vlauves = 1 : 563
x = xyWeight * double(x) / w;
y = xyWeight * double(y) / h;

features = [features x(:) y(:)1; % [r,g9,b,z,y] For All Pizels
end

inMap = inMap(:);

outMap = outMap(:);

indices = (1 : h * w)';

inInd = indices(inMap);

AAAKL 68 s i 55 jaseiol axU LSy k]
outInd = indices (outMap) ;

if eraseSelfMatches
KAXRT &S oo Mg (adas 3565 () aslonon Kt
neighbors = knnsearch(features(outMap, :), features(inMap, :),
'K', K o+ 1);
BARKE &S oo g jaiinlaxb oSy o 6l 4laen K+
HAIAL IS o Bl |y il 5 5
validNeighMap = true(size(neighbors));
validNeighMap (inMap (inInd) & outMap(inInd), 1) = O;

validNeighMap(:, end) = ~validNeighMap(:, 1);
validNeighbors = zeros(size(neighbors, 1), size(neighbors, 2) -
1);

for i = 1 : size(validNeighbors, 1)
validNeighbors (i, :) = neighbors(i, validNeighMap(i, :));

end
neighInd = outInd(validNeighbors);
else
neighbors = knnsearch(features(outMap, :), features(inMap, :),
'K', K);
neighInd = outInd(neighbors);

end

FA
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"Nonlinear Saul. K. Lawrence Roweis T. Sam & ;5 ;3 ol asloes sbd ()35 5 o
&S e s)lwesly ]y .Yooo Science Embedding”« Linear Local by Reduction Dimensionality
sl (o 5l bl 6l algns W
Sl 0 031 M &. -pt
sl Pt JuSs sla 4slen —neighbors
Ll 35,5 usSae 5l |3 aslenan et s 5o 4 35 S 6Ll (gl (63l duds o 50 —conditionerMult

R W

function w = locallLinearEmbedding(pt, neighbors, conditionerMult)
RARRT LS)L“'“ )‘Jﬁ g.i.ipt
%ol aig (V) &l Cilssl Cwewd Reduction Dimensionaly Nonlinear dlas U solas 5 08

Sl
corr = neighbors' * neighbors + conditionerMult * eye(size(

neighbors, 2));
ptDotN = neighbors' * pt; ZAXA% s5% o sileil Suls wlasen Hleslinl b s
AAXRE Az=b --> z=A4A\b
ARAAA A Inverse * b <---> A\b
alpha = 1 - sum(corr \ ptDotN);
beta = sum(corr \ ones(size(corr, 1), 1));
TRIBE Saaos s 5o Sixs olis  gams
lagrangeMult = alpha / beta;
w = corr \ (ptDotN + lagrangeMult);
end

WIT 03,8 by (512 o s Jom 0l VT

s WT (55 S 1o g1 a3 atas J= MATLAB a8 V-1 asls

XS o Jo b b e 25 6

function alphas = solveForAlphas(Lap, trimap, lambda, usePCG, alphaHat,
conf, aHatMult)

if ~exist('usePCG', 'var') || isempty(usePCG)
usePCG = true;

end

[h, w, ~] = size(trimap);

N =h *x w;

known = trimap > 0.8 | trimap < 0.2;
A = lambda * spdiags(double(known(:)), 0, N, N);
ARARL A = lambda * E_tau
if exist('alphaHat', 'wvar')
if ~exist('conf', 'var') || isempty(conf)
conf = ones(size(alphaHat));
end
if ~exist('aHatMult', 'var') || isempty(aHatMult)
aHatMult = 0.1;
end
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conf (known(:)) = 0;

A = A + aHatMult * spdiags(conf(:), 0, N, N);

AAXXT sl \E=Y dlslas 1o H s 5le Hlen —conf

b = A * alphaHat (:); ZZ%X% Yo=Y aslas Cosly Coans
else

b

A * double(trimap(:) > 0.8);
end
A= A + Lap; 4AX4% \9—Vd>w%w
if usePCG JZAA4% g_,.l:«pcgctsj\ eJL&w\L{G)_B}a Qlﬁ)\;uﬁaj))" oslau!
lalphas, ~] = pcg(A, b, [1, 2000); ZZ%4%% \#-Y aslee J>
else
alphas = A \ b;

end
alphas (alphas < 0) = 0;
alphas (alphas > 1) = 1;

end

Vo
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/4 Mahmood Amintoosi, HSU 2018

% Modified by: Farzad Zandi

close all

clear

clc

masir = 'doc/';

datasets = {'twomoon', 'tworing', 'fourcluster','fisheriris', 'ionosphere'
, 'sonar'};

nDataset = numel (datasets);

flows = 11','noCM',‘noLoc','noIU',’noKtoU','onlyIU'};

'a

methods = {'SVM','KNN'}; / Methods Numbers
nMethods = numel (methods);
for i=1:numel(flows)

methods{nMethods+1} = ['InfFlow-"',flows{il}];

nMethods = nMethods+1;
end
/ nMethods = numel (methods);
sampleNumbers = [20 40 60]; ZZZ4%IS o pons e gad sloas
nSN = numel (sampleNumbers); / Number of sample numbers' list

Results = [];
for i = 1 : nDataset
datasetFileName = datasets{il};
[X,y] = loadDataset(datasetFileName) ; JA%%%LS o S>3 05l5 acsas

A




prob
prob
numC
N =
for

end

lem.X = X;
lem.y = y;
= numel (unique(y)); 7 Number of classes
numel (y) ;

snIdx=1 : nSN
k = round(N/sampleNumbers (snIdx));
CV0 = cvpartition(y, 'k',k);
Errors = zeros(CVO.NumTestSets,1);
RunTimes = zeros(CVO.NumTestSets,1);
NSamples = zeros(CVO.NumTestSets,1);
iTr = 0;
for iCV = 1:CVO.NumTestSets
% MAT 7 CV training set 4is also our training set
trainIdx = CVO.training(iCV);
testIdx= CVO.test (iCV);
nunCTr = numel (unique (y(trainIdx))); % Number of classes in
training set
if numC ~= numCTr
disp('Partitions are discarded...')
pause (0.1)
continue
end
iTr = iTr+1;
problem.testIdx = testldx;
problem.trainIdx = trainldx;
for methodNo = 1 : nMethods
ravesh = methods{methodNo};
fprintf (' Dataset : %s, Number of train samples : %d,
Method : %s\n',datasetFileName,...
sampleNumbers (snIdx) ,ravesh)

[err, runTime] = dasteband(problem,ravesh) ;
JHIRILS o) ) ok 13130503 535 ) A 3300 sy
Errors (iTr ,methodNo) = err;
RunTimes (iTr ,methodNo) = runTime;
end
NSamples (iTr) = sum(trainIdx);
end
if iTr ==

error ('There is not any training set containing all
categories')
end
ABAAKLS o o5 Result jozes 55 1) s
for methodNo = 1 : nMethods
Results(i,snlIdx).kCV = k;
Results (i,snIdx) .NRuns = iTr;
Results (i, snIdx) .NSamples = round(mean(NSamples));
Results (i, snIdx) .method (methodNo).rt = mean(RunTimes(:,
methodNo)) ;
Results (i, snIdx).method(methodNo).er = mean(Errors(:,
methodNo)) ;
Results(i,snIdx) .method (methodNo).acc = 1-Results(i,snIdx).
method (methodNo) .er;
Results (i, snIdx) .method (methodNo) .methodName = methodsq
methodNol};
end
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end

resFileName = sprintf ('Results');
save(resFileName, 'Results', 'methods', 'sampleNumbers');
writeLatexResults (Results,methods) ; JA4A%LS o W SOV lply ole dsld

-
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% Modified by: Farzad Zands

function writelLatexResults (Results,methods)
mahaks = {'ACC','ERR','RT'};

mahakNames = {'Accuracy', 'Error','RunTime'};
mahakOptFunc = {'max','min', 'min'};
mahakNonOptFunc = {'min', 'max', 'max'};

N = size(Results,1);
nSN = size(Results,2);
nMethods = numel (methods);

for snIdx=1:nSN
NSamples = Results(1l,snIdx).NSamples;
kCV = Results(1,snIdx).kCV;

fVal = zeros(N,nMethods);

ERR = fVal;
RT = fVal; /4 RunTime
ACC = fVal;
for ii=1:N

for j=1:nMethods, eval (['RT(ii,j)=Results(ii,snIdx).method(j).
rt;']); end
for j=1:nMethods, eval (['ACC(ii,j)=Results(ii,snIdx).method(j).
acc;']); end
for j=1:nMethods, eval(['ERR(ii,j)= Results(ii,snIdx).method(j)
.er;']); end
end

/4 ravesh = 'KNN';

for mm = 1:numel (mahaks)
mahak = mahaks{mm};
mahakName = mahakNames{mm};
masir = 'doc\';

data = eval(mahak);

meanData = mean(data);
optData = eval([mahakOptFunc{mm} '(meanData)']);
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nonOptData = eval([mahakNonOptFunc{mm} '(meanData)']);

tableFileName = sprintf('%s_k’%02d_Table.txt',mahak,kCV);
fprintf ('\\input{¥%s}\n',tableFileName)
tableFileName = sprintf ('%s’/s',masir,tableFileName);

fid = fopen(tableFileName, 'wt');

fprintf (fid, '\\begin{table}[tI\n');

fprintf (fid, '\\centering\n') ;

fprintf (fid, '\\scalebox{0.72}{\n"');

fprintf (fid, '\\begin{tabular}{lcl|');

for m=1:nMethods
fprintf (fid,'cl|"');

end

fprintf (fid, '}\n\\hline\n');

fprintf (fid,' & \\multicolumn{’%d}',nMethods);

fprintf (fid,' {>{\\columncolor{gray}}cl}{\\color{white}\\textbf
{MethodName }}\\\\ ') ;

fprintf (fid, 'No.');
for m=1:nMethods
fprintf (fid, '& %s ',methods{m});
end
fprintf (£id, '\\\\ \n');
fprintf (fid, '\\hhline{|=");
for m=1:nMethods
fprintf (fid, '=");
end
fprintf (fid,'|}\n"');

A [~,bestIdzInRow] = maz(data');
[bestVal ,bestIdxInRow] eval ([mahakOptFunc{mm} '(data'')']);

for dbNo = 1:N
fprintf (fid,'%d ',dbNo);
for m=1:nMethods
if data(dbNo,m)==bestVal (dbNo)
fprintf (fid,'& \\multicolumn{1}{>{\\cellcolor[gray
1{.8}}c|}{$\\mathbf{%5.3£}$} ',data(dbNo,m));

else
fprintf (fid, '& \t $%5.3f$ ',data(dbNo,m));
end
end
fprintf (£id, '\\\\ \n');

end
fprintf (fid, '\\hhline{|=");
for m=1:nMethods

fprintf (fid,'="');
end
fprintf (fid, "' [}\n"');

fprintf (£fid, 'Avg');
for m=1:nMethods
if meanData(m)==optData
fprintf (fid, '& \\multicolumn{1}{>{\\cellcolor[gray
1{.8}}c|}{$\\mathbf{%5.3f}$} ',meanData(m));

vy




V4 elseif meanData (m)==nonOptData
VA fprintf(fid, '& \\multicolumn{1}{>{\\
cellcolor{black}t}tc/}{\\color{white}$\\mathbf{)5.3f}
$} ',meanData(m));
else
fprintf (fid, '& \t $%5.3f$ ',meanData(m));
end
end
fprintf (£id, '\\\\ \n');

fprintf (fid, '\\hline\n');

fprintf (£fid, '\\end{tabular}} \n');

fprintf (fid, '\\caption{¥%s:k%d}\n',mahakName ,kCV); /
native2unicode (mahakName, 'UTF-8"'));

fprintf (fid, '\\label{tab:%s:%d}\n\\end{table}\n',mahak,NSamples
);

fclose(fid);

end
end
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