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mxn, m=2a+1l,n=2b+1

g(x,y) = Z ZW(S ) f(x+s,y+1)

s=—a t==b

= Images taken from Gonzalez & Woods, Digital Image Processing (2002)
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Strange Things Happen At The Edges!

(cont...)

There are a few approaches to dealing with
missing edge pixels:
— Omit missing pixels
* Only works with some filters
« Can add extra code and slow down processing

— Pad the image

* Typically with either all white or all black pixels
— Replicate border pixels
— Truncate the image

— Allow pixels wrap around the image
« Can cause some strange image artefacts



Strange Things Happen At The Edges!

(cont...)

Filtered Image:
Zero Padding

Original
Image

Filtered Image:
Replicate Edge Pixels

Filtered Image:
Wrap Around Edge Pixels

c Images taken from Gonzalez & Woods, Digital Image Processing (2002)
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'/,%99 + 1/ *98 +
yv Image f (x, y) 1/9*95 T 1/9*90 T 1/9*85
=98.3333
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= Images taken from Gonzalez & Woods, Digital Image Processing (2002)




[lpumep crnaxmBaHus
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c Images taken from Gonzalez & Woods, Digital Image Processing (2002)
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= Images taken from Gonzalez & Woods, Digital Image Processing (2002)
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c Images taken from Gonzalez & Woods, Digital Image Processing (2002)
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c Images taken from Gonzalez & Woods, Digital Image Processing (2002)
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T Images taken from Gonzalez & Woods, Digital Image Processing (2002)
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Original Image Smoothed Image Thresholded Image
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BaxHble nokanbHble onepauuu:
— Min: Set the pixel value to the minimum in
the neighbourhood
— Max: Set the pixel value to the maximum in
the neighbourhood

— Median: The median value of a set of
numbers is the midpoint value in that set (e.qg.
from the set [1, 7, 15, 18, 24] 15 is the
median). Sometimes the median works better

than the average



MegnaHHbIN PUNLTP

171 Mean: (1474+4+3+1499+6+0+2) /9= 14
3 99 Median: middle (0, 1,1, 2,3,4,6,7,99)=3
610121 pEas-Median: middle ( middle (1.7.4), middle (3,1,99), middle (6.0.2))

=middle (4,3,2)=3
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Original Image Image After Image After
With Noise Averaging Filter Median Filter
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of Correlation & Convolution

The filtering we have been talking about so
far is referred to as correlation with the filter
itself referred to as the correlation kernel

Convolution is a similar operation, with just
one subtle difference

al b | c rls|t]| e =  v¥e +
processed
d e e * u \% w z*a+y*b+x*c+
w*d + u*e +
fleg|h wl P t*f+ s*g + r*h
Original Image Filter
Pixels

For symmetric filters it makes no difference



