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f(x,y,0,0,0x,0v) = exp[%((g)z - (g)2 )+ jo(xcos@+ ysin 9)}
X I

A typical Gaussian A typical Gabor filter with
i - e e R 6=30, ®=3.14 and 6=45° ‘




Gabor filters with different combinations of
spatial width o, frequency o and orientation 6.




2-D Gabor filter:

f(x,y,0,0,0x,0)) = exp{——1 ((i)2 + (l)2 )+ ja(xcos@ + ysin 9)}
27woxoy 2 ox Oy

where

o) is the spatial spread

® 1s the frequency

0 1s the orientation

1-D Gabor filter: 1 ¢

— X ,
1 (X 0.0)= + Jwx
(x,0,0) \/ﬂ(f exp(zo_z JX)

2
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1-D Gaussian function:




1-D Fil
1-D Gaussian Filter Gab°" . ter

=y f( X, , O-) = exp( + Ja)x)
g8(x)= #exp X7 «/ TO o2
V27o, 20
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% Create u*v gabor filters each being an m by n matrix
fmax = 0.25;
gama = sqrt(2);
eta = sqgrt(2);
for 1 = 1:u
fu = fmax/ ((sgrt(2))"(i-1));
alpha = fu/gama;
beta = fu/eta;
for j = 1:v

tetav = ((j-1)/v)*pi;
gFilter = zeros(m,n);
for x = 1:m
for v = 1:n
xprime = (x-((m+1l)/2))*cos (tetav)+ (y-
((n+l)/2)) *sin(tetav) ;
vprime = —(x-((m+1l)/2))*sin(tetav)+ (y-
((n+l)/2)) *cos (tetav) ;
gFilter(x,y) = (fu”2/(pi*gama*eta)) *exp (-
((alpha”2) * (xprime”2) + (beta”2) * (yprime”™2) ) ) *exp (1li*2*pi*fu*x
prime) ;
end
end {'!’)
gaborArray{i,J} = gFilter;
end

end




% Filter input 1image by each Gabor filter
[u, v] size (gaborArray) ;
gaborResult cell (u,v);
for 1 1l:u
for j l:v
gaborResult{i, j}
end
end

imfilter (img,

gaborArray{i,J}):




ALEXNET LAYERS
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11x11, Max POOL CONv Max POOL CONV
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ALEXNET FIRST LAYER FILTERS
IN COMPARISON WITH GABOR FILTER

Each of the 96 filters shown here is of size [11 x 11 X 3],
and each one is shared by the 55 x 55 neurons in one depth

slice. °




