ДОДАТОК А

Алгоритм виведення для геометричного парсинга

1     мінЕнергія ← ∞

2     для 𝑧 ← кандидативЗеніт [1] до кандидативЗеніт [ 𝑀 ]

3           температура ← почТемпература

4           вимкнутиВcіТочкиСходу (𝑽)

5           ввімкнутиВcіПрямі (𝒀)

6           ввімкнутиВcіВідрізки (𝑿)

7           ввімкнутиЗеніт (𝑧)

8           поки температура > 𝑒𝑝𝑠
9                повторити 𝑆𝑡𝑒𝑝𝑠𝑉 раз

10                     точка1 ← 𝑟𝑎𝑛𝑑𝑜𝑚 (| 𝑽 |)

11                     точка2 ← 𝑟𝑎𝑛𝑑𝑜𝑚 (| 𝑽 |)

12             значПереключення ← розрахуватиЗначПереключення (точка1, точка2)

13                     якщо значПереключення < температура

14                         тоді переключитиТочки (точка1, точка2)

15                повторити 𝑆𝑡𝑒𝑝𝑠𝑉 раз

16                    пряма ← 𝑟𝑎𝑛𝑑𝑜𝑚 (| 𝒀 |)

17                    значПереключення ← розрахуватиЗначПереключення (пряма)

18                     якщо значПереключення < температура

19                          тоді переключитиПряму (пряма)

20                 повторити 𝑆𝑡𝑒𝑝𝑠𝑉 раз

21                     відрізок ← 𝑟𝑎𝑛𝑑𝑜𝑚 (| 𝑿 |)

22                     значПереключення ← розрахуватиЗначПереключення (відрізок)

23                      якщо значПереключення < температура

24                           тоді переключитиВідрізок (відрізок)

25                  температура ← температура * коеф

26           потЕнергія ← розрахуватиПотЕнергію ( )

27           якщо потЕнергія < мінЕнергія

28                 тоді зберегтиКонфігурацію ( )

29                     мінЕнергія ← потЕнергія

ДОДАТОК Б

Текст програми обробки зображення

basetype = 'Other';

addpath ('../../CPP/mexFunctions');

addpath ('../../CPP/mxJLinkage');

addpath ('../');

pic_folder = '../../PICS/';

out_pic_folder = '../../PICS/';

im_idx = 14;

im_prefix = sprintf('%d', im_idx);

DRAW_GT_HORIZON = false;

LOAD_SEGMENT_CANDIDATES = false;

SAVE_SEGMENT_CANDIDATES = true;

LOAD_LINES_CANDIDATES = false;

SAVE_LINES_CANDIDATES = true;

LOAD_VP_CANDIDATES = false;

SAVE_VP_CANDIDATES = true;

display_all = true;

close all;

rgb_palette = [255, 0, 0;...

0, 255, 0; ...

0, 0, 255; ...

128, 0, 128; ...

128, 128, 0; ...

0, 128, 128; ...

255, 128, 0; ...

255, 0, 128; ...

128, 255, 0; ...

128, 0, 255; ...

0, 128, 255; ...

0, 255, 128; ...

0, 0, 0;...

0, 100, 100];

%%%%%%%%%%%%%%%%%%% параметри детектування ліній %%%%%%%%%%%%%%%%%%%%%

maxLines = 500; % максимальна к-ть ліній

LineBGBias = 1.5e-4;
LineHypPenalty = 3.5e-3;

EdgelToLineDistCoef = 1e-4;

AngleBetweenGradientAndNormalCoef = 3e-4;

%%%%%%%%%%%%%%%%%%% параметр Тардіфа %%%%%%%%%

TardifsCount = 3;

%%%%%%%%%%%%%%% завантаження зображення %%%%%%%%%%%%%%%%%%%%%%%%%%%
pic_name = [pic_folder im_prefix '.jpg'];

pic = imread(pic_name);

picsize = min([size(pic, 1), size(pic, 2)]);

scale_koeff = 768/picsize;

pic = imresize(pic, 768/picsize);

imcanny = edge(rgb2gray(pic), 'canny'); % Детектор кордонів Канні

edgeCount = sum(imcanny(:));
width = size(pic, 2);

height = size(pic, 1);

if (strcmp( basetype, 'York'))

     if (width > height)

          pp_imcoords = [307, 251];

     else

          pp_imcoords = [251, 307];

     end;

     pp_imcoords = pp_imcoords .* 768/picsize;

  else

     pp_imcoords = [0.5*width, 0.5*height];

  end

edgeweightCoef = 2.0;

%%%%%%%%%%%%%%% визначення ліній %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

grayim = rgb2gray(pic);

lines_file = [pic_folder im_prefix '.txt'];

if (LOAD_LINES_CANDIDATES)

vsLines = load(lines_file);

disp('Line candidates loaded');

else

disp('Finding line candidates');

tStart=tic;

[vsLines, ARGS.imE] = mxGetLines(grayim, ... % відтінки сірого

LineBGBias, ...
LineHypPenalty, ...

EdgelToLineDistCoef, ...

AngleBetweenGradientAndNormalCoef, ...

maxLines);

tElapsed=toc(tStart);

disp(['Elapsed time (finding line candidates): ' num2str(tElapsed) ' sec']);

if (SAVE_LINES_CANDIDATES)

save(lines_file, 'vsLines', '-ascii');

end;

end;

if (display_all)
%%%%%%%%%%%%%%% візуалізація відрізків %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
sfigure (1);
imshow(pic);

hold on;

for i = 1:size(vsLines, 1)

a = cos(vsLines(i, 1));

b = sin(vsLines(i, 1));

x0 = a*vsLines(i, 2) + 1;

y0 = b*vsLines(i, 2) + 1;

x1 = x0 + 5000*(-b);

y1 = y0 + 5000*(a);

x2 = x0 - 5000*(-b);

y2 = y0 - 5000*(a);

theta = vsLines(i, 1);

A = cos(theta);

B = sin(theta);

C = -sin(theta)*y0 - cos(theta)*x0;

plot([x1 x2], [y1 y2], 'Color', 'black', 'LineWidth', 2);

end;

hold off;

%%%%%%%%%%%%%%%%%%% збереження зображення з лініями %%%%%%%%%%%%%%%%%%%

filename= sprintf( '%s\\%s_lines.png', out_pic_folder, im_prefix );

print('-noui' ,'-r0', '-dpng', filename);

end

%%%%%%%%%%%%%%%  визначення відрізків %%%%%%%%%%%%%%%%%%%%%%%%%%%

line_segments_file = [pic_folder im_prefix '_segments.txt'];

if (LOAD_SEGMENT_CANDIDATES)

line_segments = load(line_segments_file);

disp('Line segments loaded');

else

disp('Finding line segments candidates');

tStart=tic;

[line_segments] = calc_candidates_segments_lsd(pic, display_all);

tElapsed=toc(tStart);

disp(['Elapsed time(line segments): ' num2str(tElapsed) ' sec']);

if (SAVE_SEGMENT_CANDIDATES)

save(line_segments_file, 'line_segments', '-ascii');

end;

end;
%%%%%%%%%%%%%%% візуалізація відрізків %%%%%%%%%%%%%%%%%%%%%%%%%%%%%

if (display_all)

sfigure (1);

imshow(pic);

hold on;

Nedge = size (line_segments, 1);

colourmp = hsv(Nedge); % HSV colour map with Nedge entries

colourmp = colourmp(randperm(Nedge),:); % Random permutation

for I = 1:Nedge

plot(line_segments(I,1:2), line_segments(I,3:4), 'Color', colourmp(I,:), 'LineWidth', 1 );

end

hold off;

%%%%%%%%%%%%%%%%%%% збереження зображення з відрізками %%%%%%%%%%%%%%%%%%
filename= sprintf( '%s\\%s_line_segments.png', out_pic_folder, im_prefix );
print('-noui' ,'-r0', '-dpng', filename);

end

%%%%%%%%%%%%%%% обчислення точок сходу %%%%%%%%%%%%%%%%%%%%%%%%%%%%

vp_coords_name = [pic_folder im_prefix '_vp.txt'];

nPtsHor_name = [pic_folder im_prefix '_nPtsHor.txt'];

infinite_zenith = [width / 2, height * 15];

if (LOAD_VP_CANDIDATES)

vp_imcoords = load(vp_coords_name);

nPtsHor = load(nPtsHor_name);

disp('Vanishing points candidates loaded');

else

disp('Finding vanishing points candidates');

tStart=tic;

[vp_imcoords, nPtsHor] = calc_candidates_tard(pic, TardifsCount, display_all);

tElapsed=toc(tStart);

disp(['Elapsed time(candidate vanishing points finding): ' num2str(tElapsed) ' sec']);

if (SAVE_VP_CANDIDATES)

save(vp_coords_name, 'vp_imcoords', '-ascii');

save(nPtsHor_name, 'nPtsHor', '-ascii');

end;

end;
%%%%%%%%%%%%%%% геометричний парсинг %%%%%%%%%%%%%%%%%%%%%%%%%%%%

vpStr = [pic_folder im_prefix '_res_vp.txt'];

vpAssStr = [pic_folder im_prefix '_res_vpass.txt'];

if (strcmp (basetype, 'York'))

params = [(0.00040843 )... %LineBGBias

0.0045... %LineHypPenalty

1.2*0.000452... %EdgelToSegmentDistCoef

(0.017842 / 1.55)... %VPsBGBias

0.023... %VPsHypPenalty

(0.5561)... %LineToVPDistCoef

4.646554... %VPsPairwisePenalty

(0.000327 /800)... %SegmentToLineDistCoef

0.000682... %SegmentBGBias

(0.00007 )... %SegmentHypPenalty

0.000452 * 1.2]; %AngleBetweenGradientAndSegmentCoef

else

params = [(0.00040843 )... %LineBGBias

0.0035... %LineHypPenalty

0.000542... %EdgelToSegmentDistCoef

0.009584... %VPsBGBias

0.035... %VPsHypPenalty

0.645... %LineToVPDistCoef

4.646554... %VPsPairwisePenalty

(0.000327 /800)... %SegmentToLineDistCoef

0.000682... %SegmentBGBias

(0.00007 /30)... %SegmentHypPenalty

0.000542]; %AngleBetweenGradientAndSegmentCoef

end

manhattanWorld = -1;

tStart=tic;

[vp, vpAss, vpSegmAss]= mxParsing(params, pp_imcoords, grayim, vsLines, vp_imcoords, nPtsHor, line_segments,

manhattanWorld);

tElapsed=toc(tStart);

time_parsing = tElapsed;

disp(['Elapsed time (geometric parsing): ' num2str(tElapsed) ' sec']);

if (display_all)

close all;

vp = vp.*(1/scale_koeff);

hor = vp(1:end-1, :);

zen_current_method = vp(end, :);

weights = zeros(size(hor, 1), 1);

for i=1:size(hor, 1)

weights(i) = sum (vpAss == i);

end;
pic_big = pic;

pic = imresize(pic, 1/scale_koeff);

width = size(pic, 2);

height = size(pic, 1);

sfigure;

imshow(pic_big);

if (strcmp (basetype, 'York'))

      if (width > height)

           pp_imcoords = [307, 251];

   else

           pp_imcoords = [251, 307];

   end;

else

           pp_imcoords = [0.5*width, 0.5*height];

end

hold on;

%%%%%%%%%%%%%%%%% візуалізація груп ліній за кольором  %%%%%%%%%%%%%%%%%%%
vpAss(vpAss == 0) = 13;
for i = 1:min([length(vpAss), length(vsLines)])

a = cos(vsLines(i, 1));

b = sin(vsLines(i, 1));

x0 = a*vsLines(i, 2);

y0 = b*vsLines(i, 2);

x1 = x0 + 5000*(-b) + 1;

y1 = y0 + 5000*(a) + 1;

x2 = x0 - 5000*(-b) + 1;

y2 = y0 - 5000*(a) + 1;

if (vpAss(i) ~= -1)

idxColor = min(vpAss(i), size(rgb_palette, 1));

plot([x1 x2], [y1 y2], 'Color', rgb_palette(idxColor, :) / 255.0, 'LineWidth', 2);

end

end;

filename= sprintf( '%s\\%s_result_lines.png', out_pic_folder, im_prefix );

print('-noui' ,'-r0', '-dpng', filename);

%%%%%%%%%%%%%%%%%%%% візуалізація груп відрізків за кольором %%%%%%%%%%%%%%%%
sfigure;
hold off;

clear axis;

imshow(pic_big);

hold on;
for i = 1:length(vpSegmAss)

if (vpSegmAss(i) ~= -1)

if (vpSegmAss(i) ~= 0)

a = cos(vsLines(vpSegmAss(i), 1));

b = sin(vsLines(vpSegmAss(i), 1));

x0 = a*vsLines(vpSegmAss(i), 2);

y0 = b*vsLines(vpSegmAss(i), 2);

x1 = x0 + 5000*(-b) + 1;

y1 = y0 + 5000*(a) + 1;

x2 = x0 - 5000*(-b) + 1;

y2 = y0 - 5000*(a) + 1;

idxColor = min(vpAss(vpSegmAss(i)), size(rgb_palette, 1));

else

idxColor = 14;

end;

plot(line_segments(i,1:2)+ 1, line_segments(i,3:4)+1, 'Color', rgb_palette(idxColor, :) / 255.0 , 'LineWidth', 2);

end

end;

filename= sprintf( '%s\\%s_result_segm.png', out_pic_folder, im_prefix );

print('-noui' ,'-r0', '-dpng', filename);

end

%%%%%%%%%%%%%%%%%%%% розпізнавання %%%%%%%%%%%%%%%%%%%%%%%%

disp('Start SURF');

%% Обробка еталонного зображення

ref_img = imread('etalon.jpg');
% ref_img = imresize(ref_img, [2000 3000]);

ref_img_gray = rgb2gray(ref_img);

ref_pts = detectSURFFeatures(ref_img_gray);

[ref_features, ref_validPts] = extractFeatures(ref_img_gray, ref_pts);

figure; imshow(ref_img);

hold on; plot(ref_pts.selectStrongest(1000));

%% візуалізація 25 точок

figure;
subplot(5,5,3); title('First 25 Features');

for i=1:25

scale = ref_pts(i).Scale;

image = imcrop(ref_img,[ref_pts(i).Location-10*scale 20*scale 20*scale]);

subplot(5,5,i);

imshow(image);

hold on;

rectangle('Position',[5*scale 5*scale 10*scale 10*scale],'Curvature',1,'EdgeColor','g');

end
st_img = imread(pic_name);

st_img_gray = rgb2gray(st_img);

I_pts = detectSURFFeatures(st_img_gray);

[I_features, I_validPts] = extractFeatures(st_img_gray, I_pts);

figure;imshow(pic);

hold on; plot(I_pts.selectStrongest(1000));

%% зіставлення зображень зі всіма особливими точками
index_pairs = matchFeatures(ref_features, I_features);
ref_matched_pts = ref_validPts(index_pairs(:,1)).Location;

I_matched_pts = I_validPts(index_pairs(:,2)).Location;

figure, showMatchedFeatures(pic, ref_img, I_matched_pts, ref_matched_pts, 'montage');

title('Showing all matches');

%% Геометрична трансформація
gte = vision.GeometricTransformEstimator;
gte.Method = 'Random Sample Consensus (RANSAC)';

[tform_matrix, inlierIdx] = step(gte, ref_matched_pts, I_matched_pts);

ref_inlier_pts = ref_matched_pts(inlierIdx,:);

I_inlier_pts = I_matched_pts(inlierIdx,:);

% Побудова ліній особливих точок еталона
figure;showMatchedFeatures(pic, ref_img, I_inlier_pts, ref_inlier_pts, 'montage');
title('Showing match only with Inliers');

tform = maketform('affine',double(tform_matrix));

[width, height,~] = size(ref_img);

corners = [0,0;height,0;height,width;0,width];

new_corners = tformfwd(tform, corners(:,1),corners(:,2));

%%%%%%%%%%%%%%%%%%%% візуалізація горизонту%%%%%%%%%%%%%%%%%%%%%%%%
sfigure;
imshow (pic);

patch(new_corners(:,1),new_corners(:,2),[0 1 0],'FaceAlpha',0.5);

p1 = [pp_imcoords(1) pp_imcoords(2) 1];

p2 = [zen_current_method(1) zen_current_method(2) 1];

l1 = cross (p1, p2);

l1 = l1(:)/norm (l1(1:2));

hold on;

hor_current_method = drawHorizont_orthogonal(hor, zen_current_method, weights, size (pic, 2), size (pic, 1), 'Magenta',

pp_imcoords);

if (DRAW_GT_HORIZON)

truehorfile = sprintf ('%s\\%03dhor.mat', pic_folder, im_idx );

st = load (truehorfile);

l = st.horizon;

x = 1:width;

l = l / l(2);

y = -l(1)*x - l(3);

plot( x, y, 'Color', 'Yellow', 'LineWidth', 3);

end

p_inters = cross (l1, hor_current_method);

p_inters (:) = p_inters (:)/p_inters(3);

plot( [p_inters(1) zen_current_method(1)], [p_inters(2) zen_current_method(2)], '-.', 'Color', 'Cyan', 'LineWidth', 3 );

x = pp_imcoords(1);

y = pp_imcoords(2);

r = 5;

hold on;

line ([x-r x+r], [y-r y + r], 'Color', 'Red', 'LineWidth', 3);

line ([x-r x+r], [y+r y-r], 'Color', 'Red', 'LineWidth', 3);

%%%%%%%%%%%%%%%%%%% збереження %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
filename= sprintf( '%s\\%s_result_horizon.png', out_pic_folder, im_prefix );
print('-noui' ,'-r0', '-dpng', filename);

vp = vp / (768/picsize);

save(vpStr, 'vp', '-ascii');

save(vpAssStr, 'vpAss', '-ascii');
ДОДАТОК В

Текст функцій обробки зображення

angle_between_two_zeniths.m

function ang = angle_between_two_zeniths(zen1_x, zen1_y, zen2_x, zen2_y, pp_x, pp_y)

v1 = [zen1_x - pp_x, abs(zen1_y - pp_y)];

v2 = [zen2_x - pp_x, abs(zen2_y - pp_y)];

v1_length = sqrt(sum(v1.*v1));

v2_length = sqrt(sum(v2.*v2));

prod = sum(v1.*v2);

ang = acos( prod / (v1_length * v2_length) );

deleteEqualPoints.m
function points_new = deleteEqualPoints (points, eps)

npoints = size (points, 1);

X = points(:, 1);

Y = points(:, 2);

points3d = [2*X ./ (1+X.*X+Y.*Y), 2*Y ./ (1+X.*X+Y.*Y), (-1+X.*X+Y.*Y) ./(1+X.*X+Y.*Y)];

points2d = points;

points = points3d;

unique (1:npoints) = true;

for i = 1: npoints

if (unique (i))

for j = i+1 : npoints

if (unique(j)) && abs (points (i, 1) - points (j, 1)) < eps ...

&& (abs (points (i, 2) - points (j, 2)) < eps...

&& (abs (points (i, 3) - points (j, 3)) < eps) )

unique (j) = false;

end

end

end

end

points_new = points2d(unique, 1:2);

distanceBetweenLines.m
function d = distanceBetweenLines( l, hor, width )

%calculates distances between horizon lines

dist = zeros (1, 4);

x = 1;

p1 = [x; (-l(1)*x - l(3))/ l(2); 1];
x = width;

p2 = [x; (-l(1)*x - l(3))/ l(2); 1];

dist(1) = abs(dot(hor, p1));

dist(2) = abs(dot(hor, p2));

x = 1;

p1 = [x; (-hor(1)*x - hor(3))/ hor(2); 1];

x = width;

p2 = [x; (-hor(1)*x - hor(3))/ hor(2); 1];

dist(3) = abs(dot(l, p1));

dist(4) = abs(dot(l, p2));

d = max (dist(:));

end

drawHorizont_orthogonal.m
function hor = drawHorizont_orthogonal(points_hor, points_ver, weights_hor, width, height, hor_color, pp_imcoords)

% default horizon

angle_horizon = 0;

horA = tan(angle_horizon);

horC = height/2 - horA*width/2;

hor = [horA; -1; horC];

hor = hor / norm(hor(1:2));

hold on;

if (~isempty(points_ver) && ~isempty(points_hor))

points_hor_x = points_hor(:, 1);

finite_pts = find(abs(points_hor_x - width/2) < width * 7);

if (size(points_hor, 1) > length(finite_pts) && (size(points_hor, 1) ~= 0))

points2(1:length (finite_pts), 1:2) = points_hor(finite_pts, 1:2);

points_hor = points2;

weights_hor = weights_hor(finite_pts);

end;

if (size (points_hor, 1) >= 1)

projections = zeros(size(points_hor, 1), 2);
Ax = points_ver(1, 1); % x-coordinate of zenith

Ay = points_ver(1, 2); % y-coordinate of zenith

Bx = pp_imcoords(1); % x-coordinate of principal point

By = pp_imcoords(2); % y-coordinate of principal point

for iHorPoint = 1:size(points_hor, 1)

Cx = points_hor(iHorPoint, 1); % x-coordinate of current vanishing point

Cy = points_hor(iHorPoint, 2); % y-coordinate of current vanishing point

LC = sqrt( (Bx-Ax)*(Bx-Ax) + (By-Ay)*(By-Ay) );

rC = ( (Ay-Cy)*(Ay-By)-(Ax-Cx)*(Bx-Ax) ) / (LC*LC);

PCx = Ax + rC*(Bx-Ax); % x-coordinate of projecton of vanishing point on AB

PCy = Ay + rC*(By-Ay); % y-coordinate of projecton of vanishing point on AB

projections(iHorPoint, 1) = PCx;

projections(iHorPoint, 2) = PCy;

end;

mean_projection_x = sum(projections(:, 1).*weights_hor) / sum(weights_hor);

mean_projection_y = sum(projections(:, 2).*weights_hor) / sum(weights_hor);

x = mean_projection_x;

y = mean_projection_y;

angle_zenith_pp = atan2(Ay-By, Ax-Bx);

angle_horizon = angle_zenith_pp + pi/2;

horA = tan(angle_horizon);

horC = mean_projection_y - horA*mean_projection_x;

hor = [horA; -1; horC];

hor = hor / norm(hor(1:2));

end

end;

x = 1;

p1 = [x; (-hor(1)*x - hor(3)) / hor(2); 1];

x = width;

p2 = [x; (-hor(1)*x - hor(3)) / hor(2); 1];

hold on;

plot([p1(1) p2(1)], [p1(2) p2(2)], 'Color', hor_color, 'LineWidth', 7);

calc_candidates_segments_lsd.m
function [line_segments] = calc_candidates_segments_lsd(pic, display)
out_segm = [];

pic_init = pic;

%find line segments on 3 scales of the input image

for iter = 1:3

pic = imresize(pic_init, 1/iter);

BW_im = rgb2gray(pic);

[out_segm_2] = mxLSD(uint8(BW_im));

%eliminate the difference between opencv and matlab coordinate systems

out_segm_2(:, :) = (out_segm_2(:, :) + 1) * iter - 1;

eq = zeros (size(out_segm, 1), 1);

if (display)

sfigure (1);

imshow (pic_init);

hold on;

Nedge = size (out_segm_2, 1);

colourmp = hsv(Nedge*5); % HSV colour map with Nedge entries

colourmp = colourmp(randperm(Nedge*5),:); % Random permutation

end

if (size (out_segm) ~= 0)

for I = 1:size (out_segm_2, 1)

eq (:) = equal_segments (out_segm(:, :), out_segm_2(I, :));

if sum (eq(:) == 0) % if this segment isn't already presented

out_segm = [out_segm; out_segm_2(I, :)];

if (display)

plot([out_segm_2(I,1) + 1 out_segm_2(I,3) + 1], [out_segm_2(I,2) + 1, out_segm_2(I,4) + 1], 'Color',

colourmp(I,:), 'LineWidth', 1 );

end

end

end

else

line_segments = out_segm_2;

Nedge = size (line_segments, 1);

if (display)

for I = 1:Nedge

plot([line_segments(I,1) + 1 line_segments(I,3) + 1], [line_segments(I,2) + 1, line_segments(I,4) + 1], 'Color',

colourmp(I,:), 'LineWidth', 1 );

end

end

out_segm = out_segm_2;

end

end

line_segments = zeros(size(out_segm, 1), 6);

for iLine = 1:size(out_segm, 1)

x1 = out_segm (iLine, 1);

y1 = out_segm (iLine, 2);

x2 = out_segm (iLine, 3);

y2 = out_segm (iLine, 4);

if (abs(y2-y1) < 1e-6)

theta = pi / 2.0;

else

theta = atan ((x2-x1)/(y1-y2));

end

r = sqrt((x1-x2)^2 + (y1-y2)^2);

line_segments(iLine, :) = [x1 x2 y1 y2 theta r];

end;

end

function [equal] = equal_segments (segm1, segm2)

equal = true;

for i = 1:4

equal = equal && (abs (segm1 (i) - segm2(i)) < 1 );

end

end

calc_candidates_tard.m
function [vp_imcoords, nPtsHor] = calc_candidates_tard(im, TardifsCount, display)

displayPoints = false;

maxDistBetweenDistinctVP = 10.0;

addpath ('../Tardif');

addpath(genpath('../../CPP/JLinkage'));

addpath '../../CPP/lineSegDetect/'

ARGS = FACADE_ARGS_default();

const = FACADE_const();

ARGS.mKinv = [];

%arguments for Vanishing point detection

ARGS.plot = 0;

ARGS.savePlot = false;

ARGS.manhattanVP = true;

ARGS.manhattanVP = false;

ARGS.REF_remNonManhantan = true;

ARGS.ALL_calibrated = false;

ARGS.ERROR = const.ERROR_DIST;

%------------------------------------------------------------------------------

im = rgb2gray(im);

ARGS.imgS = max(size(im));

width = size(im, 2);

height = size(im, 1);

[vsEdges,ARGS.imE] = FACADE_getEdgelets2(im, ARGS);
ARGS.JL_ALGO=2;

tic;

[firstVP,vClass] = FACADE_getVP_JLinkage(vsEdges, im,ARGS);

vsVP = firstVP;

for iTard = 1:TardifsCount-1

[tmpVP, vClass] = FACADE_getVP_JLinkage(vsEdges, im,ARGS);

vsVP = [vsVP tmpVP];

if (length(vsVP) > 150)

break;

end;

vbOutliers = [vClass == 0];

if (display)

hold on;

sfigure(1);

imshow (im);

classClr = FACADE_plotSegmentation(im, vsEdges, vClass, [], vbOutliers, 0);

end

if (displayPoints)

for i = 1:size(tmpVP, 2)

hold on;

x = tmpVP(i).VP(1)/tmpVP(i).VP(3);

y = tmpVP(i).VP(2)/tmpVP(i).VP(3);

x = x * ARGS.imgS;

y = - y * ARGS.imgS;

plot ([x size(im, 2)/2], [y size(im, 1)/2], 'Color', classClr(i, :), 'LineWidth', 5);

end

end

end;

toc;

points = zeros (size(vsVP, 2), 2);

point = zeros (1, 3);

for i = 1:size(vsVP, 2)

point(1:3) = vsVP(i).VP;

points(i, 1) = point(1) / point(3);

points(i, 2) = point(2) / point(3);

end

points = deleteEqualPoints (points, maxDistBetweenDistinctVP/ARGS.imgS);

points_imcoords = zeros (size(points, 2), 2);

for i = 1:size(points, 1)
points_imcoords (i, 1) = points (i, 1) * ARGS.imgS;

points_imcoords (i, 2) = - points (i, 2) * ARGS.imgS;

end

[hor_points_imcoords, zen_points_imcoords] = splitPointsThrAngleAndY (points_imcoords, width, height);

vp_imcoords = zeros (size(hor_points_imcoords, 1) + size(zen_points_imcoords, 1), 2);

vp_imcoords (1:size(hor_points_imcoords, 1), :) = hor_points_imcoords (1:size(hor_points_imcoords, 1), :);

vp_imcoords (size(hor_points_imcoords, 1)+1:size(hor_points_imcoords, 1)+size(zen_points_imcoords, 1), :) =

zen_points_imcoords (1:size(zen_points_imcoords, 1), :);

nPtsHor = size(hor_points_imcoords, 1);
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