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function [1, timeSpent] = AnisotropicDiffusion( inlma

sigma2, delta2, s2, alpha, beta, tau, numlter, us

%AnisotropicDiffsion Implements Nonlinear Anisotropic

[I, timeSpent] = AnisotropicDiffusion( inlmage, s
sigma2, delta2, s2, alpha, beta, tau, useAOS, nunr

Returns:
| Processed Image after selected iterat
timeSpent Time spent processing exclucive creat

Parameters:

inlmage Image to process. Must be gray scale

sigmal Sigma for derivating kernel

deltal Cut of tail of derivating kernel at t

sigma2 Sigma for low pass kernel

delta2 Cut of tail of low pass kernel at thi

s2 Stop value for diffusion in gradient

alpha Isotropic diffusion number

beta Maximum amount of diffusion. Small be

tau Time step

numlter Maximum number

useAO0S Choose to use an Additive Operatorspl
of a divergence operator

graphs 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
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% Revision: 1.0
% Date: 2007/05/09
% Author: Henrik Wolkesson

if ~IsScalar(sigmal) || sigmal < 0 ||
~IsScalar(deltal) || deltal <
~IsScalar(sigma2) || sigma2 <
~IsScalar(delta2) || delta2 <

(e oo

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

if ~IsPositivelnteger(numlter)

if useAOS < O || useAOS > 1 || round(useAOS) ~= useAC

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

% Section 1: Initize
inImage = double (inImage) ;
I=inImage;

N = size(I,1);

M = size(I,2);
nablaI=zeros (N, M, 2);

it (useAOS == 1)

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

if (graphs == 1)

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

tic;

for k = 1:numlter
% Section 3: Calculate derivates
I_y=imfilter(I,derivKernel', 'conv',
I_x=imfFilter(I,derivKernel, 'conv',

deltal);

'replicate’')
'replicate');
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% Section 4: Create structure matrix
nablaI(:,:,1)=I x.*I x;
nablaI(:,:,2)=I x.*I y;
nablaI(:,:,3)=I _y.*I y;

% Section 5: LP Filter structure matrix
Ky = Kx';

% Section 6-8: Eigenanalays, modulation and const

% Section 9: Solve diffusion ekvation
if (useAOS == 0)
I = 1 +divergence((a.*I x + b.*I y, c.*I x +
else
InextN = solveAOSN(I, N, M, a, b, c¢, d, tau,
InextM = solveAOSM(I, N, M, a, b, c¢, d, tau,
I = InextM + InextN;
end

% Optional plotting
if (graphs == 1)

figure;

subplot (3,1,1);imshow (I, []),;title(['Iteration
title(['I of iterataion ' num2str(k)]);
subplot (3,1,2);imshow (I _x, []);

title (['Derivate dI/dx of iterataion ' num2st
subplot (3,1, 3) ;imshow (I vy, []);
title(['Derivate dI/dy of iterataion ' num2st

figure ('Name', ['LP-filtered Tensor J of itera
subplot (3,1,1) ;imshow (J(:,:,1),1[]1);
title('dI/dx*dI/dx"');

subplot (3,1,2) ;imshow (J(:,:,2),1[]1);

title ('dI/dx*dI/dy"');

subplot (3,1, 3) ;imshow (J(:,:,3),[1);
title('dI/dy*dI/dy"');

end
end

% Optional Plotting

if (graphs == 1)
figure;plot (inImage (floor (N/2),:),"'r");hold on; ¢
legend ('Original with Speckle', 'Processed');

end

% Section 10: Return time and processed image
timeSpent = toc;
I = uint8(I);



