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function I = AnisotropicDiffusion( inlmage, sigmal, d
delta2, s2, alpha, beta, tau, numlter, graphs )

%AnisotropicDiffsion Implements Nonlinear Anisotropic

% 1_t = AnisotropicDiffusion( path, sigmal, deltal,

% alpha, beta, tau, numlter )

%

% Returns:

% I_t Processed Image after t iterations

%

% Parameters:
% inlmage
% sigmal

% deltal
%  sigma2
% delta2
% s2

% alpha
% beta

% tau

% numlter
% graphs
%

Image to process. Must be gray scale
Sigma for derivating kernel

Cut of tail of derivating kernel at t
Sigma for low pass kernel

Cut of tail of low pass kernel at thi
Stop value for diffusion in gradient
Isotropic diffusion number

Maximum amount of diffusion. Small be
Time step

Maximum number

1 - Show graphs, 0 - Show no graphs

% Requirements IMFILTER and IMSHOW in Image Process
% See also IMFILTER, IMSHOW.

% Licensed under BSD as a part of EDGY project sour

% see readme.

txt file. For more information see prc

% Revision: 0.3
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% Date: 2007/04/09
% Author: Henrik Wolkesson

addpath ('../common') ;

if ~IsScalar(sigmal) || sigmal <O || ---

44

48

51

56
57

61
62

~IsScalar(deltal) || deltal <0 || --.
~IsScalar(sigma2) || sigma2 < 0 ||
~IsScalar(delta2) || delta2 < O

if ~I1sScalar(s2) || s2 < 0 || ~IsScalar(alpha) || alg
~IsScalar(beta) || beta < 0 || ~IsScalar(tau)

if ~IsPositivelnteger(numlter)

if graphs < 0 || graphs > 1 || round(graphs) ~= graph

% Section 1

inImage = double (inImage) ;

I=inImage;

$figure ('Name', 'InputImage');imshow (inImage, [])

% Section 2
derivKernel = createDerivKernel (sigmal, deltal);
Kx = createGaussKernel(sigma2,delta?2);

64

72

if (graphs == 1)

if (size(Kx,2)>size(l,2))

76 for k = 1l:numlter

% Section 3
78 1_x=imfilter(I,derivKernel, 'conv', 'replicate');
79 1_y=imfilter(1,derivKernel', 'conv', 'replicate');
81 if (graphs == 1)
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% Section 4

nablaI(:,:,1)=I x.*I x;
nablaI(:,:,2)=I x.*I y;
nablal(:,:,3)=I y.*I y;

if (graphs == 1)
figure (33);imshow ([nablaI(:,:,1) nablalI(:,:,2) na
end

% Section 5
Ky = Kx';
J = imfilter(imfilter(nablal ,Kx, "conv®, “"replicate”).
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Ky, 'conv', 'replicate');

if (graphs == 1)
figure (34);imshow ([J(:,:,1) J(:,:,2) JT(:,:,3)1,1]
end

% Section 6

$[wl, mul] = fastEig(J);

for y=1:size(J,1)
for x=1:size(J,2)

o lyexen, ), mulyx,, )] = edg([3(y,x, 1) Iy
end

end

%Section 7

2 115 delta = 1 - beta* (abs(inImage - I));
2 _116 delta = delta .* (delta>=0);
117
2 118 lambda(:,:,1) = alpha.*delta.*((mu(:,:,1,1)-mu(:,:,2,
119 (1-((mu(:,:,1,1)mu(:,:,2,2)).%2./82));
2 120 lambda(:,:,2) = alpha.*delta;
121
122 %lambda(:,:) = [mu(:,:,1,1) mu(:,:,2,2)];
123 %Section 8
2 124 p(:,:,1,1) = lambda(:,:,1).*w(:,:,1,1).72 + lambda(:,
2 125 D(:,:,1,2) = lambda(:,:,1).*w(:,:,1,1) . *w(:,:,2,1) +
2 126 D(:,:,2,1) = D(:,:,1,2);
2 127 D(:,:,2,2) = lambda(:,:,1).*w(:,:,2,1).%2 + lambda(:,
128
129 % if (graphs == 1)
130 % figure('Name','D'") ;imshow ([D(:,:,1,1) D(:,:,1,2
131 % end
132
2 133 a = squeeze(D(:,:,1,1));
2 134 b = squeeze(D(:,:,1,2));
2 135 ¢ = squeeze(D(:,:,2,1));
2 136 d = squeeze(D(:,:,2,2));
137
138 % === KLART HIT === %
139 $ Al = zeros(size(I));
140 % A1 (1,2) = (a(l,1)+a(1,2)) / 2;
141 % A1(1,1) = a(l,2)*2; % 227272
142 % for 1 = 2:(size(Al, 1)-1)
143 % for j = 2:(size(A1,2)-1)
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if j==i-1
Al(i,Jj) = (a(i,j)+a(i,j-1))/2;
end
if j==i+1
Al(i,3) = (a(i,J)+a(i,J+1))/2;
end
if j==i
Al(i,j) = Al(i,i-1)+Al(1i,1i+1);
end
end
end
A2 = zeros(size(I));
A2(1,2) = (d(1,1)+d(1,2)) / 2;
A2(1,1) = d(l,2)*2 % 272727
for 1 = 2:(size(A2, 1)-1)
for j = 2:(size(A2,2)-1)
if j==i-1
A2(i,3) = (d(i,3)+d(i,3-1))/2;
end
if j==i+1
A2(i,3) = (d(i,3)+d(i,3+1))/2;
end
if j==i
A2(i,3) = A2(1i,i-1)+A2(1i,1i+1);
end
end
end
% Al2 = zeros(size(I));
% Al2(1,2) = (a(l,1)+a(1,2)) / 2;
S Al12(1,1) = a(l,2)*2; % 22°2°?
% for 1 = 2:(size(Al2,1)-1)
S Al2(i,i+1l) = (a(i,i)+a(i,i+1)) / 2;
S Al2(i,i-1) = (a(i,i)+a(i,i-1)) / 2;
% Al2(i,i) = Al2(i,i-1) + Al2(i,i+1);
% end
% A2 = zeros(size(I));
% A2(1 2y = d(1,1)+a(1,2) / 2;
$ A2(1,1) = d(1,2)*2; % 2?2727
% for i = 2:(size(A2, 1)-1)
S A2 (i,1i+1) = d(i,i)+d(i,i+1) / 2;
% A2 (i,i-1) = d(i,i)+d(i,i-1) / 2;
% A2 (i,i) = A2(i,i-1) + A2(i,i+1);
% end

% Edges!!!

J = zeros(size(I));
for j = 2:(size(J,1)-1)
for | = 2:(size(J,2)-1)
Jg.n = tg,n + ...
tau/4 . *(c@+1, D). *(_tg+1,1+)-1_tg+1
tau/4.* (b (J,1+1) . *(I_t(3+1,1+1)-I(j-1,1
end
end
I t=1/2 * ((1-2*tau*Al).”(-1).*J + (1-2*tau*A2).”
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