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Optical flow
* Definition
— Optical flow or optic flow is the pattern of
apparent motion of objects, surfaces, and edges in
a visual scene caused by the relative motion

between an observer (an eye or a camera) and the
scene




2D motion constraint
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2D motion constraint
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Lucas & Kanade (Least Squares)

* Optical flow eq
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Lucas & Kanade
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Lucas-Kanade implementation

fonetion [u, ¥v] = LucasKanade (iml, im?, windowSize)};

tLucasKanade Jlucas kanade algorithm, without pyramids (only 1 lewvel);

EREVISION: NaN yals are replaced by zeros

[Ex, f£v, ft] = Computelerivatives(iml, im2) !

u = zeros({size{iml)})

v = zZeros(size{im2));

halfWindow = floor(windowSize/2):

Afor i = halfWindow+! :size (fx, ) -halfWindow

7 for j = halfWindow+l:8ize(fx,2)-halfWindow
curFx = fx(i-halfWindow:i+halfWindow, j-halfWindow:j+halfWindow}) ;
curfFy = fy(i-halfWindow:i+halfWindow, j-halfWindow:jt+halfWindow) ;
curfFt = ft(i-halfWindow:i+halfWindow, j-halfWindow:j+halfWindow) ;

curFx = curFx':

curFy = curFy';
curFt = curFt';

curFx = curFx({:):
curFy = curFy(:);
curFt = —curFo(:);

B = [curFx curFvy]:

7)

pinv(A"*4) ¥4 "F*curFt;

uf{i,Jy=u(l);
z vi1,3)=U(2):
& end;
end;
ufisnan{u)j==0;
vi{isnan(v) =0



Lucas-Kanade implementation
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function [£fx, fv, ft] = Computelerivatives(iml, im2)
FConmputelDerivatives Compute horizontal, wertical and time derivative

% between two gray-level images.

Jif (gize(iml, ) =~= zize(imZ,’}) | (size(iml,?) ~= =zize(imZ,2))

E: errar{'input image=s are not the =same =ize'}):;

end ;

Jif (size(iml,3)~=1) | (size(imZ,:)~=

5 error{"'method only works for gray-level images');

end

fx = conv? (iml, * [- S 1} + conva (im2, *[- S 1)
fv = conv2 (iml, *[-1 -1; 1) + conwve (im2, *[-1 -1; 1):
ft = convd (iml, *ones(Z)) + convd{imZ, - *ones (2} ) ;!

% make =ame =ize a=s input

fr=Ffx( i=zize(fx, )-_, reize(fx,2)-1):
fy=fv(l:zize(fv, )-1, itgize(fy,2)-1):
ft=ft( :i=zize(ft, )-_, reize(fL, 2)-1)



Optical Flow code
(Download it from webpage)

addpath('LucasKanade');
il=imread(‘carl.jpg');

i2=imread(‘car2.jpg');

[u,v] =LucasKanade(rgb2gray(il),rgb2gray(i2),20);
f(:,:,1)=u;

f(:,:,2)=v;

imshow(flowtocolor(f));



Optical Flow (input)




Optical Flow (input)




Optical Flow
(Output)



Lucas Kanade with Pyramids

» Compute ‘simple’ LK optical flow at highest level
* Atlevel
* Take flow u,,, v, ; from level j-1

* bilinear interpolate it to create u;’, v;"
matrices of twice resolution for level i

* multiply u.”, v." by 2

* compute f, from a block displaced by
u;"(xy), vi'(xy)

* Apply LK to get u,’(x, y), v/(x, y) (the
correction in flow)

* Add corrections u/ v/, i.e.u;=u+u;,
V,= V. + V.




Optical Flow code
(Download it from webpage)

addpath('LucasKanade');
il=imread('tablel.jpg');

i2=imread('table2.jpg');

[u,v,cert]
=HierarchicalLK(rgb2gray(il),rgb2gray(i2),3,2,2,1)

f(:,:,1)=u;

f(:,:,2)=v;

flowtocolor(f)



Optical Flow with pyramids (input)




Optical Flow with pyramids (input)




Optical Flow with pyramids (output)
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Optical Flow with Pyramids



