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clear
clc
clf
hold on

addpath('MarchingCubes')

N = 9 ;
M = rand(3,N) ;
eps = 10/100. ;

f = compute_quad(M) ;

% Représentation graphique
window = 1.5 ;

plotImplicit3D(f, [-window, -window, -window], [window, window, window], [20, 20, 20]) ;
plot3(M(1,:), M(2,:), M(3,:), '.g', 'MarkerSize',20) ;

% Perturbation des points

delta = (rand(size(M))-.5)*2*eps ;
M = M+delta ;
f2 = compute_quad(M) ;

% Représentation graphique

plotImplicit3D(f2, [-window, -window, -window], [window, window, window], [20, 20, 20]) ;
plot3(M(1,:), M(2,:), M(3,:), '.r', 'MarkerSize',20) ;
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function [f] = compute_quad(M)
    N = size(M,2) ;
    X = [(M(1,:)').^2, (M(2,:)').^2, (M(3,:)').^2, (M(1,:)').*(M(2,:)'), (M(1,:)').*(M(3,:)'), ...
    (M(2,:)').*(M(3,:)'), M(1,:)', M(2,:)', M(3,:)'] ;
    y = ones(N, 1) ;
    disp(cond(X))
    
    % Résolution
    w = X\y ; % a1, a2 .......
    
    % Reconstruction de la fonction f
    
    f = @(x,y,z) w(1)*x.^2 + w(2)*y.^2 + w(3)*z.^2 + w(4)*x.*y + w(5)*x.*z + …
            w(6)*y.*z + w(7)*x + w(8)*y + w(9)*z - 1;
end
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