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FIGURE 4.14 (u1) Perspective plot of a Butterworth lowpass filter transter tunction. (b) Filter displayed as an
imaige. (€) Filter radial cross sections ol orders 1 through 4.
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FIGURE 4.20 (a) Original image (1028 X 732 pixels). (b) Result of filtering with a GLPF with D, = 100.
(¢) Result of filtering with a GLPE with D, = 80. Note reduction in skin fine lines in the magnified sections
ol (byand (¢)
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FIGURE 4.21 (1) Image showing prominent scan lines. () Result of using @ GLPE with D, = 30. (¢) Result
ol using a GLPE with 1, = 10, (Original image courtesy of NOAA)
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30, and B0, respectively. These results are much smoother than those obtained with an ILPF.

Dy= 15

Ninedr |ess hnam:) 'Q)f‘ S madl Do ther NP

© 2002 R. C. Gonzalez & R. E. Woods

2uder worth h\caS& Pasz £ her (BHPF) O‘Cordduv., e
Hu,v) = B

[.*_{:—_D_o__ ]ln
D =
W T — nverted com pared to BLPF

25



Digital Image Processing, 2nd ed.

Chapter 4
Image Enhancement in the

Frequency Domain
GorSSio~ HPF

00
I I i

22382334 20288384

© 2002 R. C. Gonzalez & R. E. Woods

www.imageprocessingbook.com

"GUR[‘N’R ults [I || Ill [lk-‘]](l ing a GHPEF of orde vith D, = 15,
30, and ), respectively. Compa |I 44 |
BES D 20 Dy 80
Ve pas lcany omd Smadl) rEsu Q+5.

G’O-U.AMCW k\g\r\ POS_\ F lter (GH?F)

- (u ).
HLU\,V): \_e_ Q_D\{x_

26



Digital Image Processing, 2nd ed.
Chapter 4
Image Enhancement in the
Frequency Domain

www.imageprocessingbook.com

ymage of |Leplasiam
]V\Fg\:'g

ven :g domain

/ Zoomed S&‘Chu'onoj or\_s\'n

.‘/\/\/\/; Scam T"\r‘ou?k comtare

-1 Wtv
("4 {How(-\ }

kapla- 1o WA Loplacions mank. we waad
spoip{ domannw o e (no d&qa onails )

frequency domain, (b
<) Lapla a inverse DET of (b). (d) Zoomed section of the origin
© 2002 R. C. Gonzalez & R. E. Woods of (€). (¢) Gray-level profile aplacian mask in Section 3.7,

Whot dpes the Lo.p\qdm look. [ike In M‘H'Q%Ueni\) QlWhO;W\.?
U.D,\nng F {&)] = (alk)n F(LL)

dx"
we cam wr it 5 [3. 2__‘61‘;(2 + a%’él;}: (cju)z Elu,v +(‘jV)2 Flwv)
X 31'

o F [V%,é)} - (W v Py

We. shif+ thic T Yhe conder b& muﬁbpié),;\a\ HX,\}) b»}(—\)ﬁj
before e Fouwdan Trons form

= Sey @ - [0 6- 1] Fuy

\ovq\ é,) Xty laplaciam \D\D‘Ht’d m @»>

27



R Digital Image Processing, 2nd ed.
Chapter 4

Image Enhancement in the
Frequency Domain

www.imageprocessingbook.com

lhapla wh o ‘
\:‘—1 \‘\erlnj v TTha (u,\l)qlomcum

AL
MR SR

© 2002 R. C. Gonzalez & R. E. Woods

%(x,‘a) = fx, Lé’) _.(7%; (ny)

LRSS Ome ’@V‘e%uenc\\j domacin mas k.

Heuy) = | ,[Qr Y+ (v- '_'%)ZJ

%/V//
be c:w-b.& wm 5C°dvna S\, +hese cam be »1

Thio recult b Thy sama ons an. dons befor v the Spovhd
domoun EXCEPT mawr done wn the (:Te%uencé domarry .

28



igital __
| Image
Processing

. -—»»6&“""

Digital Image Processing, 2nd ed.
Chapter 4
Image Enhancement in the
Frequency Domain

www.imageprocessingbook.com

LOL-‘L laciom

ku3k~ Passﬁlkm—l

mo:ge

k\g\'\—‘bﬂosf Ima g2
with A mowased ©2,7

()rL 1. Lugene.)

hig\ - boost ma
wirth A= C

© 2002 R. C. Gonzalez & R. E. Woods

fr\fhcm{.) m&sk\rﬁ ‘(: (Xllé) = ‘F(X ‘3) -F (x 3) (\)
Wiah boost fllerin _
N BooS < 'j %ﬂb A‘F(X,B) - Lp(x'a)

re—un(-m3 ‘th = QA\“')":(MQ) + {:6‘/4) - FoQP(/X"ED
—
Tnthe ¥ 3}/ c\omQJW\
\

W commung 0 M OS

-(3\9\ x
Pg)

Thas 1A S\l%\'\\' A fferent Tham previous sPo;h;_Q Jomain
resudts pecowuss. Yo frequency domain re presen tation O{)
Tha L&p\&u‘o\m does not \mtu&cﬁu%ono.{) components,

29



