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Detekce objektu ve scéné

100 Strongest Feature Points from Box kmag

% Nacteni obrazku
boxImage = imread('boxImage.jpg') ;
scenelImage = imread('scenelImage.jpg’) ;

% Detekce p¥iznaku a zobrazeni
boxPoints = detectSURFFeatures (boxImage) ;
scenePoints = detectSURFFeatures (scenelmage) ;

figure;

subplot(1,2,1)

imshow (boxImage) ;

title('100 Strongest Feature Points from Box Image') ;
hold on;

plot (selectStrongest (boxPoints, 100));

subplot(1,2,2)

imshow (scenelImage) ;

title('300 Strongest Feature Points from Scene Image');
hold on;

plot (selectStrongest (scenePoints, 300));
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% Extrakce deskriptoru
[boxFeatures, boxPoints] = extractFeatures (boxImage, boxPoints) ;
[sceneFeatures, scenePoints] = extractFeatures (sceneImage, scenePoints) ;

% Nalezeni kandidatnich bodu
boxPairs = matchFeatures (boxFeatures, sceneFeatures);

matchedBoxPoints = boxPoints (boxPairs(:, 1), :);
matchedScenePoints = scenePoints (boxPairs(:, 2), :);
figure;

showMatchedFeatures (boxImage, sceneImage, matchedBoxPoints,

matchedScenePoints, 'montage');




% Vybrani bodG pomoci RANSAC + spocteni transformace
[tform, inlierBoxPoints, inlierScenePoints] = ...
estimateGeometricTransform (matchedBoxPoints, matchedScenePoints,

figure;
showMatchedFeatures (boxImage, scenelImage, inlierBoxPoints, ...

inlierScenePoints, 'montage');

'affine') ;




Detekce objektu ve scéné

% Transformace hranice objektu a prekresleni do obrazku

boxPolygon = [1, 1;... % top-left
size (boxImage, 2), 1;... % top-right
size (boxImage, 2), size(boxImage, 1l);... % bottom-right
1, size(boxImage, 1);... % bottom-left

1, 11; % top-left znowvu
newBoxPolygon = transformPointsForward(tform, boxPolygon) ;
figure;
imshow (scenelImage) ;
hold on;
line (newBoxPolygon(:, 1), newBoxPolygon(:, 2), 'Color', 'y',6 'LineWidth',b10);
title('Detected Box');
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Panorama

o Spojovdani panoramatickych olbrdzku
- na zakladé spocitanych priznaky
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Nacteni a zobrazeni snimku

fo = 'img\’;

o Drivéjsi pristup:
fi = dir(fullfile(fo, '*.jpg'));
numFi = length(£fi);
for idx = 1l:numFi
I(:,:,:,idx) = imread([fo fi (idx) .name]);

n = ceil (sqrt (numFi));

m=n - 1;

if m*n < numFi
m = n;

end

for idx = 1l:1length(fi)
subplot (m,n,idx)
imshow(I(:,:,:,idx));

end

o Pomoci Datastore:
imgs = imageDatastore (£fo) ;
montage (imgs.Files) 8 / 24




Registrace jednotlivych pdru
o Vypocitat a porovnat priznaky mezi I, a I,,_4

o Odhad geometrické transformace T, , kterd odpovida
transformaci bodu I,, na I,,_4

o Vypocet findlni transformace, kterd mapuje I, na
panoramaticky snimek jako T,, # Ty_q1 * -+ * T4
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Registrace jednotlivych pdru
o Nacteni prvniho snimku
I = readimage (imgs, 1);

o Spocteni priznaku pro I,
Ig = rgb2gray (I);

points = detectSURFFeatures (Iqg) ;

[features, points] = extractFeatures(Ig, points);

o Inicializace vsech transformaci do matice identity.

- Kamera je blizko scéné, proto pouzieme projektivni
transformaci. Pokud by byla scéna ddle od kamery, tak by
stacila afinni fransformace.

numImgs = numel (imgs.Files);

tforms (numImgs) = projective2d(eye(3));

o Proménnd pro zapamatovani velikosti olbordzkd

imgSize = zeros (numImages,k?2);
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Registrace jednotlivych pdru

lterace pres vsechny pdry

for idx = 2:numImgs

Body a priznaky obrdzku I,,_;
pointsPrev = points;
featuresPrev = features;

Nacteni I, a prevedeni do Sedotdnu
I = readimage (imgs, idx)

Ig = rgb2gray (I);
Ulozeni velikosti obrdazku I,
imgSize (idx,:) = size(Iqg);
Detekce a extrakce SURF pfiznakd pro I,
points = detectSURFFeatures (Iqg) ;
[features, points] = extractFeatures(Ig, points)
Nalezeni korespondenci mezi I, a I,_4
indexPairs = matchFeatures (features, featuresPrev, 'Unique', true);

matchedPoints = points (indexPairs(:,1), :);
matchedPointsPrev = pointsPrev(indexPairs(:,2), :);
Odhad fransformace mezi I, a I,,_
tforms (idx) = estimateGeometricTransform(matchedPoints, matchedPointsPrev, ...
'projective', 'Confidence', 99.9, 'MaxNumTrials', 2000);

Spocteni T, « Tp_q * -+ T,
tforms (idx) .T = tforms(idx) .T * tforms(idx-1).T;
end
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Prepocitani fransformaci

o Vsechny T; byly napocitany relativné k prvnimu obrdzku

o Je poftfeba to prepocitat ke sttedovému obrdzku

Staciinvertovat transformaci stredového obrdzku a aplikovat tuto fransformaci na
vsechny ostatni fransformace

o Jak nalézt obraz, ktery je zhruba ve stredu scény?
Pomoci metody outputLimits

for i = 1l:numel (tforms)
[x1im(i,:) ,ylim(i,:) ]=outputLimits(tforms (i), [1 imgSize(i,2)],[1 imgSize(i,1l)])
end
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Prepocitani fransformaci

o Inicializace obrdzku kam budeme mapovat jednotlivé body ze viech
zpracovavanych pohledu:

avgXLim = mean(xlim, 2);

[~, idx] = sort(avgXLim) ;

centerldx = floor ((numel (tforms)+l)/2);
centerImgIdx = idx(centerIdx) ;

Tinv = invert (tforms (centerImgldx)) ;

o Nyni pouzijeme inverzni transformaci stredového obrazu na viechny ostatni:

for i = 1l:numel (tforms)
tforms (i) .T = tforms(i).T * Tinv.T;

end
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Inicializace vystupniho obrdzku

o Spocitdme primérnou limitu ze viech transformaci a diky ni najdeme obrdzek, ktery je ve stredu.
- PouZivime pouze limity X, protoze predpokladddme, ze scéna je horizontdini

for i = l:numel (tforms)
[x1im(i,:) ,ylim(i,:) ]=outputLimits (tforms (i), [1 imgSize(i,2)],[1 imgSize(i,1)])

end

maxImageSize = max(imgSize) ;

“_‘1;—=——~

Nalezeni minima a maxima vystupnich limitd
XMin = min([1; xlim(:)])
xMax = max ([maxImageSize(2); xlim(:)]);

yMin = min([1; ylim(:)]);
yMax = max([maxImageSize(l); ylim(:)]);

Spocteni rozméry findiniho obrdzku
width = round(xMax - xMin);
height = round(yMax - yMin);

Inicializace odpovidaijici 3-kandlového obrdzku
panorama = zeros ([height width 3], 'like',6 I);
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Findlni vypocet Panoramatu

o Funkce k vytvoreni findlniho obrdzku:
imwarp k mapovdni obrdzkd do panoramatu
vision.AlphaBlender k prekryti obrdzk0 dohromady

imref2d k vytvorenireferencniho 2D prostorového objektu definujicino velikost
panoramatu

blender = vision.AlphaBlender ('Operation', 'Binary mask',
'"MaskSource', 'Input port');

xLimits = [xMin xMax];
yLimits = [yMin yMax];
panoramaView = imref2d([height width], xLimits, yLimits);
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Mapovdni viech snimkU do findlniho obrdzku:
for i = 1:numImgs

I = readimage (imgs, i)

Transformace obrdzku do panoramatu
warpedImg = imwarp (I, tforms (i), 'OutputView', panoramaView) ;

Vygenerovani bindrni masky
mask = imwarp (true(size(I,1l) ,size(I,2)), tforms(i),...

'OutputView',6 panoramaView) ;

Il B E N B

Prekryti panoramatu transformovanym obrdzkem
panorama = step(blender, panorama, warpedImg, mask);

end




/obrazeni vystupu:
fo = "img\’ ;

imshow (panorama)
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/obrazeni vystupu:
fo = 'img\’;

imgs = imageDatastore (fo) ;




Findlni vypocet Panoramatu

o Zobrazeni vystupu:

figure;

imgs = imageDatastore(fo) ;
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Detekce objektu ve scéné - video

o Pomoci napocitanych SURF
o Invariantni k TRS
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% Volba kamery
cam = webcam(2) ;
boxImage = rgb2gray(imread('caj.png'));
boxPolygon = [1,1;size(boxImage,2),1;size(boxImage,2) , size(boxImage,l);1,size(boxImage,l);1,1];
% detekce bodu v referencnim snimku
boxPoints = detectSURFFeatures (boxImage) ;
[boxFeatures, boxPoints] = extractFeatures (boxImage, boxPoints) ;
for i = 1:1000
temp = snapshot(cam) ;
sceneImage = rgb2gray (temp) ;
% detekce bodu ve snimku z kamery
scenePoints = detectSURFFeatures (scenelImage) ;
[sceneFeatures, scenePoints] = extractFeatures(scenelImage, scenePoints)
boxPairs = matchFeatures (boxFeatures, sceneFeatures);
matchedBoxPoints = boxPoints (boxPairs(:, 1), :);
matchedScenePoints = scenePoints (boxPairs(:, 2), :);
imshow (sceneImage) ;
if ( matchedBoxPoints.Count < 3 || matchedScenePoints.Count < 3 )
newBoxPolygon = boxPolygon;

else
try
[tform, inlierBoxPoints, inlierIPoints] =
estimateGeometricTransform (matchedBoxPoints, matchedScenePoints, 'affine');
newBoxPolygon = transformPointsForward(tform, boxPolygon) ;
dl = line (newBoxPolygon(:, 1), newBoxPolygon(:, 2), 'Color', 'y',6 'LineWidth',10);
catch
disp('Nepodarilo se naji inliners! \n')
end
end
pause(0.1) ;

end

clear('cam') ;




Detekce objektu ve scéné - video

o Pomoci napocitanych SURF
o Invariantni k TRS

SURF
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