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Definition: Correlation

M=
M=

Ix,y) =
j

F(i. )l (X+1i.Y+]))

—k i=—k

Definition: Convolution

k k
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NOTE: If F(X,Y) = F(—X,—Y) then correlation = convolution
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Blur examples
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Average filter (box filter)

* Mask with positive
entries, that sum to 1.

« Replaces each pixel

with an average of its

O | k2

neighborhood.

« If all weights are equal,
it is called a box filter.

Gaussian smoothing to remove noise




What causes an edge?
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f(x+h) = f(x)+hf'(x)+%h2f"(x)+...
|

f(x- h)=f(x)- hf'(x)+%h2f“(x)+...

0 3( ! - (

_f(x+h)- f(x- h)
N h

= +0(h?)

()

43
H ( 7 !
H ! !
%& $
H " !
2 !
<
0 % -
51
F(0) » f(x+h)- f(x- h)
2h
C
0 %
5 JK

1 (6y) _1(x+1y)- 1 (x- 1)

ix 2
ey _1xy+D- I(xy-1)

1% 2




_—

[-101]

%

0 L
il
—=I*[-1 0
T-if109
-1 #z#)#(+#
E_I_I* 0 s
y 1
##
- A
A *
@ - A A
A
@
A
@A ( @@ >
'- * 3! *
H % @ - A
(

##




# ((

%

1(xy)
1&2 "9A e
121 M@ N fi0ey)
2 4 210116 / v
121 .
i1
3! , \ vy
M@ N xy)
Ty
+2 ¢
2 2 %
i (xy) e L), 0Y)
Tix ‘ﬂy
A TOA 0A9 12P "9A
%% %
0)
| % L

4k

( % %)+




3( 6
@l d @ @
J J |@
@
J \/Q

2  %+5+ ( 5>
& - 3( I( +5+
! >
. - % !
C +5+ !
o>
. 1$%- ! 5




