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g(x,y) = h(x,y) * f(x, y) + n(x, y)
G(u,v) = Hu,v)F(u,v) + N(u,v)
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Gaussian Rayleigh Gamma

ab.c
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FIGURE 5.4 Images and histograms resulting from adding Gaussian, Ravleigh, and gamma noise to the image

in Fig. 5.3.




Exponential Uniform Salt & Pepper
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FIGURE 5.4 (Continued) Images and histograms resulting from adding exponential, uniform, and impulse
noise to the image in Fig. 5.3.
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ab

| FIGURE 5.7 (a)
' l ‘ . 4 ' ' X-ray image.
-0 " - e ~ P AR

¥ (b) Image
corrupted by
additive Gaussian
noise. (¢) Result
of filtering with
an arithmetic
mean filter of size
3 X 3.(d) Result
of filtering with a
geomelric mean
filter of the same
size. (Original
image courtesy of
Mr. Joseph E.
Pascente, Lixi,
Inc.)
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FIGURE 5.8

(a) Image
corrupted by
pepper noise with
a probability of
0.1.(b) Image
corrupted by salt
noise with the
same probability.
¢) Result of
filtering (a) with a
I X3
contraharmonic
filter of order 1.5.
(d) Result of

filtering (b) with

Q0 = -1.5.
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FIGURE 5.9 Results
of \Clk‘('lil]}:_' the
wrong sign in
contraharmonic
filtering. (a) Result
of filtering

LA o

St

Fig. 5.8(a) with a
contraharmonic
filter of size 3 X 3
and Q = —1.5.

(b) Result of
filtering 5.8(b) with
Q= 15.
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FIGURE 5.10

(a) Image
corrupted by salt-
and-pepper noise
with probabilities
P,= B, = 0.1.
(b) Result of one
pass with a
median filter of
size 3 X 3.

(¢) Result of
processing (b)
with this filter.
(d) Result of
processing (<)
with the same
filter.
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FIGURE 5.11

(a) Result of
filtering

Fig. 5.8(a) with a
max filter of size
3 X 3.(b) Result
of filtering 5.8(b)
with a min filter
of the same size.




~ - . .: o ” 0 d
ﬁ J o 04

g(x,y) JuSy laia #

2 e . g
Gn o.\.‘.‘{objj\_}iywlij\}'
v
GZL JL‘%&CL{;J@"

mL LSlMJ:Lw}:.A.



o
AR :
.‘
o
04 \53

f(x
YY) =
= g(X
,Y)
Jy_).d..,a(j -L.{
oJ}H
2y
bl
M

’y)
g
(X7y)
Ry X
3 GLQ‘L""'
yg_{')_ﬁ(j :;b;\
0.3).”

> g m)f S S
P IV IR L RY A
SIEY
L).MJ[J
BIL
e PR
;
\ .




(a) Image
corrupted by
additive Gaussian

I T .-,
noise of zero . Yol S '.

e LI LT

mean and
variance 1000.
(b) Result of
arithmetic mean
filtering.

(¢) Result of
geometric mean
filtering.

(d) Result of

adaptive noise
reduction
filtering. All filters
were of size

1 % 7.
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Al = Imed ~— <min
A2 = Imed — <max
If A1l > 0AND A2 <0, Gotolevel B
Else increase the window size
If window size = §,,, repeat level A
Else output z,,.
Level B: Bl = z,, — Zmin
: . L ¢ B2 = Ixy T Zmax
e e e If B1 > 0 AND B2 < 0,
A58 o (N G )

“pa nsZmed 4S8y sk o ady o il aplais
AL (gl

output z,,
Else output z,,.4.




Uet LU
-

FIGURE 5.14 (a) Image corrupted by salt-and-pepper noise with probabilities B, = P, = 0.25. (b) Result of fil-
tering with a 7 X 7 median filter. (¢) Result of adaptive median filtering with Sy = 7.
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