
CS 223b: Introduction to Computer Vision

Assignment #1 Solutions

1 Corner Finder

Here’s an example solution:
function [c, lambda2] = corners(I,N,tau)

% this function calculates the gradient using convolution with the
% derivative of a Gaussian
[Ex Ey] = my grad(I);

[rows cols] = size(I);

filter = ones(2*N+1, 2*N+1);
10

Sx = conv2(Ex.*Ex,filter,’same’);
Sy = conv2(Ey.*Ey,filter,’same’);

Sxy = conv2(Ex.*Ey, filter, ’same’);

allc = � ones(rows*cols,2);
lam2 = � ones(rows*cols,1);

idx = 1;
for i=2*N+1:rows � (2*N+1) % ignore image margins 20

for j=2*N+1:cols � (2*N+1)
C = [Sx(i,j), Sxy(i,j)

Sxy(i,j), Sy(i,j)];
evals = eig(C);
l2 = min(evals);
if l2 � tau

lam2(idx) = l2;
allc(idx,:) = [i, j];
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idx = idx + 1;
end 30

end
end

allc = allc(1:idx � 1,:);
lam2 = lam2(1:idx � 1);

if idx == 1
fprintf(1, ’No corners using this threshold!\n’);
lam2 = 0;
c = [ � 1 � 1]; 40

return
end

clen = length(lam2);

[lam2, indices] = sort(lam2);
lam2 = lam2(length(lam2): � 1:1);
indices = indices(length(indices): � 1:1);
tmpc = allc;
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for (i=1:size(allc,1))
tmpc(i,:) = allc(indices(i),:);

end

bmsk = ones(1,clen);
fprintf(1,’Number of potential corners = %d\n’, clen);

for i=1:clen
for j=i+1:clen
if bmsk(j) 60

if (abs(tmpc(i,1) � tmpc(j,1)) � = N) & (abs(tmpc(i,2) � tmpc(j,2)) � = N)
bmsk(j) = 0;

end
end

end
end

newlen = sum(bmsk);
fprintf(1,’Number of final corners = %d\n’, newLen);
c = zeros(newlen,2); 70

lambda2 = zeros(1,newlen);
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idx = 1;
for i=1:clen

if bmsk(i)
c(idx,:) = tmpc(i,:);
lambda2(idx) = lam2(i);
idx = idx + 1;

end
end 80

2 Subpixel Corner Finder
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