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§4.8. 11238 (X@iEREE (Ideal Lowpass Filters)
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§4.8. 11238 (X@iEREE (Ideal Lowpass Filters)
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§4.8. 11238 (X@iEREE (Ideal Lowpass Filters)
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§4.8. 11238 (X@iEREE (Ideal Lowpass Filters)
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§4.8. 11238 (X@iEREE (Ideal Lowpass Filters)
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§4.8.2 B4FXHMEEEiEES (Butterworth Lowpass Filters)
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(Butterworth Lowpass Filters)
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§4.8.3 HHIMEEIEREES (Gaussian Lowpass Filters)
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§4.8.3 HHIMEEIEREES (Gaussian Lowpass Filters)

B Transfer function
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§4.8.3 HHIMEEIEREES (Gaussian Lowpass Filters)

B Example 1: Gaussian lowpass filtering
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The filtered image can have no negative values




§4.8.3 HHIMEEIEREES (Gaussian Lowpass Filters)

B Example 2: Gaussian lowpass filtering

Historically, certain computer Historically, certain computer
programs were written using programs were written using
only two digits rather than only two digits rather than
four to define the applicable four to define the applicable
year. Accordingly, the year. Accordingly, the
company's software may company's software may
recognize a date using "00" recognize a date using "00"
as 1900 rather than the year as 1900 rather than the yr
2000. 2000.
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§4.8.3 HHIMEEIEREES (Gaussian Lowpass Filters)

B Example 3: Gaussian lowpass filtering

abllc

FIGURE 4.50 (a) Original image (784 X 732 pixels). (b) Result of filtering using a GLPF with D, = 100.
(c) Result of filtering using a GLPF with D, = 80. Note the reduction in fine skin lines in the magnified
sections in (b) and (c¢).



» Gaussian lowpass vs. Butterworth lowpass

~D?(u,v) H (u,v) = 1
H(uv)=e 2 7 1+[D(u,v)/D.T"

H(u,v) H{u, v)
i
1.0 1.0

0.667 D, =20
Dl] =40 ()5 -
D, = 100

D(u,v) : - =D(u, v)

Gaussian can completely eliminate ringing while Butter worth cannot.
At the cutoff frequency, Gaussian is not as sharp as Butterworth

So prefer Butterwoth to Gaussian when tight control of the transition between
low and high frequencies about the cutoff frequency is needed

Prefer Gaussian to Butterworth when no ringing is allowed (e.g. in Medical diagnosis)
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