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FIGURE 3.34 (a) Image of size 528 X 485 pixels from the Hubble Space Telescope. (b) Image filtered with a
15 X 15 averaging mask. (c) Result of thresholding (b). (Original image courtesy of NASA.)
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(a) Optical image
of contact lens
(note defects on
the boundary at 4
and 5 o’clock).
(b) Sobel
gradient.
(Original image
courtesy of Pete
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Corporation.)
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FIGURE 3.38

(a) Blurred image
of the North Pole
of the moon.

(b) Laplacian
without scaling.
(c) Laplacian with
scaling. (d) Image
sharpened using
the mask in Fig.
3.37(a). (e) Result
of using the mask
in Fig. 3.37(b).
(Original image
courtesy of
NASA.)




II)Q'
.

R ALIE

RETRE SR
% fgﬁyﬁ ﬂi/u/&
e 2N

O
O
O



g 1% ﬁﬁ iE_JZ 51&.\ ;]i

O AT7TANMREITEIRFITLIE, BEEZTEERENX
FEEISRZ *IEﬂEI’J KRR R LB BIh—Lez=\ (O
i?{z TE) HMIT, sEBE®REIERTE LA iUﬁﬁﬁ'ﬁ

MR

gz | ) | Tnesi | M) | BRE




08 X 24 (DFT)

ZHDFTRHERZER

F(u,v) = z Zf(x y)e 2GR
i=0 j=0
u=0,12,... M—-1 A] LLERRA:
v=012...N-1 DFTIf (e, ) (=D**¥] = F(u =%, v =)
M1 N1 B RGBT LA(— 1) * Y AT LASSE B it
ux v 1= M N
f) = 3 Y flu e ERBRBEG DL
(=01
y=0,1,2,. N 1

B (EEMERE) : |Fuv)| = [R2w v) + 12(u,v)]2
HHL: ¢(u,v) = arctan| dC )]

R(u,v)

HRSE: F(0,0)= MN SV SN-3 f(x,y) = MNF,  HRfREGETRE



Frequency domain filtering operation
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Fourier . X .
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FIGURE 4.5 Basic steps for filtering in the frequency domain.

G(u,v) = Hu,v)F(u,v)
g(x,y) = IDFT[H(u,v)F (u,v)]



II)Q'

1% ﬁﬁ iE_JZ 5 AN 5/£

O B=ER

B EEEEMIHR (DFT)
W SR R R A

1% BY ST R
BRI ER TR E G
B SNEREEN S EIR

R




SRR rE

BRI R IR 25

(1 D(w,v) < D,
H(u,v) = {o, D(u,v) > Dy

Hep, D(u, v)@MEE P = (u, v) SIMEER PO S

H(ll, ’U) . H(ll, ’U)

> D (u, v)



IR AR IR iR K 2 7~ 15

coenmm [TOSE] a
S a . c ?
| :

aaaaaaad ‘
| Oé... .-o!all. ‘ (a)}_fl
A 00 | (b) (f) IR AEKIBIE RS, &
| I 1F3RZRIE E10,30,60, 160%[14600

- . P00 wsaannad | XEENEREBIREITIE S R A

LT IETTY THERE913%, 6.9%, 4.3%, 2.2%

a a #1 0.8%.
R O T

qaaaaaaa aaaaaaaa




ab

FIGURE 4.43

(a) Representation
in the spatial
domain of an
ILPF of radius 5
and size

1000 X 1000.
(b) Intensity
profile of a
horizontal line
passing through
the center of the
image.
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(a) Sample text of
poor resolution
(note broken
characters in
magnified view).
(b) Result of
filtering with a
GLPF (broken
character
segments were
joined).
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year. Accordingly, the
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FIGURE 4.20 (a) Original image (1028 x 732 pixels). (b) Result of filtering with a GLPF with D, = 100.
(c) Result of filtering with a GLPF with D, = 80. Note reduction in skin fine lines in the magnified sections
of (b)and (c).
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FIGURE 4.21 (a) Image showing prominent scan lines. (b) Result of using a GLPF with D, = 30. (¢) Result
of using a GLPF with D, = 10. (Original image courtesy of NOAA.)
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FIGURE 5.15 From left to right, perspective plots of ideal, Butterworth (of order 1), and Gaussian bandreject
filters.
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FIGURE 5.16

(a) Image
corrupted by
sinusoidal noise,
(b) Spectrum of (a).
(c) Butterworth
bandreject filter
(white represents
1). (d) Result of
filtering. (Original
image courtesy of
NASA))
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Noise pattern of
the imaﬂ,e in

Fig. 5.16(a)
obtained by
bandpass filtering.
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FIGURE 5.19 (a) Satellite image of Florida and the Gulf of Mexico (note horizontal sen-
sor scan lines). (b) Spectrum of {a). {c) Notch pass filter shown superimposed on (b).
(d) Inverse Fourier transform of filtered image, showing noise pattern in the spatial do-
main. (e} Result of notch reject filtering. (Original image courtesy of NOAAL)
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2010.
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