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FIGURE 3.4

(a) Original
digital
Mammogram.

(b) Negative
image obtained
using the negative
transformation in
Eq. (3.2-1).
(Courtesy of G.E.
Medical Systems.)
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FIGURE 3.5

(a) Fourier
spectrum.

(b) Result of
applving the log
transformation
given in

Eq (3.2-2) with
c = 1.
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FIGURE 3.6 Plots
of the equation

s = cr’ for
various values of
v(c = 11inall
cases).
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Image as viewed on monitor
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FIGURE 3.7

(a) Linear-wedge
grav-scale image.
(b) Response of
monitor to linear
wedge.

(c) Gamma-
corrected wedge.
(d) Output of
monitor.

Image as viewed on monitor
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FIGURE 3.8

(a) Magnetic
resonance (MR)
image of a
fractured human
spine.

(b)—(d) Results of
applying the
transformation in
Eq. (3.2-3) with
c=1land

v = 0.6,0.4, and
0.3, respectively.
(Original image
for this example
courtesy of Dr.
David R. Pickens,
Department of
Radiology and
Radiological
Sciences,
Vanderbilt
University
Medical Center.)
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FIGURE 3.9

(a) Aerial image.
(b)—(d) Results of
applyving the
transformation in
Eq. (3.2-3) with

¢ =1 and

v = 3.0.4.0.and
5.0, respectively.
{Original image
for this example
courtesy of
NASA.)
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FIGURE 3.10
3L /41 Contrast
stretching.

(a) Form of
transformation
function. {(b) A
low-contrast
image. (¢) Result

Ouput gray level. s
[~
3
I

LAP ] of contrast
(ry. 51) stretching.
0 | | | (d) Result of
0 L4 L2 3LM4 L-—1 thresholding.

(Original image
courtesy of

Dr. Roger Heady,
Research School
of Biological
Sciences,
Australian
National
University,
Canberra,
Australia.)
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FIGURE 3.12
Bit-plane
representation of
an 8-bit image.

15



AESTINE1I29A
Tarcla

AEST14B129A

<o BB

Papdi

FIGURE 3.14 (a) An 8-bit gray-scale image of size 500 X 1192 pixels. (b) through (i) Bit planes 1 through 8, 16
with bit plane 1 corresponding to the least significant bit. Each bit plane is a binary image.
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FIGURE 3.19 Illustration of histogram equalization of a 3-bit (8 intensity levels) image. (a) Original 23
histogram. (b) Transformation function. (c) Equalized histogram.
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FIGURE 3.19

(a) Graphical
interpretation of
mapping from r,
to s, via T(r).

(b) Mapping of z,
Lo 1ls
corresponding
value v, via G(z).
(c) Inverse
mapping from s,
Lo its
corresponding
value of z,.
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G(2) = T(r)
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FIGURE 3.26 (a) Original image. (b) Result of global histogram equalization. (¢) Result of local
histogram equalization applied to (a), using a neighborhood of size 3 X 3.
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FIGURE 3.27 (a) SEM image of a tungsten filament magnified approximately 130X.

(b) Result of global histogram equalization. (c) Image enhanced using local histogram 30
statistics. (Original image courtesy of Mr. Michael Shaffer, Department of Geological

Sciences, University of Oregon, Eugene.)
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Correlation Convolution
,— Origin I w ,— Origin f w rotated 180°
() 000O10000O0 12328 00010000 82321 (i)
¥
(b) 00010000 00010000 (j)
12328 82321

t Starting position alignment

I Zero padding E—
1 1

(c) 0O0OOD00D010000000O00O0 00000001 00000000 (k)
12328 82321

(dOooo0oo0O00O01TO0D00DO000O00 O0D0000D0TO00000O00O0 (1)
12328 82321

b Position after one shift

(e) 0OODDOODO0TOO0D00000O00D0 00000001T000000O0O0 (m)
12328 82321
t Position after four shifts

(f) oOOO0OD0D01000000DO0O 0000000100000000 (n)
12328 82321
Final position 4
Full correlation result Full convolution result
(2) 000823210000 000123280000 (o)
Cropped correlation result Cropped convolution result
(h) 08232100 01232800 (p)

FIGURE 3.29 Illustration of 1-D correlation and convolution of a filter with a discrete unit impulse. Note that
correlation and convolution are functions of displacement.
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FIGURE 3.30
Correlation
(middle row) and
convolution (last
row) of a 2-D
filter with a 2-D
discrete, unit
impulse. The Os
are shown in gray
to simplify visual

Cropped correlation result analysis.
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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. (¢) Result of thresholding (b). (Original image courtesy of NASA.)
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FIGURE 3.42

(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
Sites, Perceptics
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.)
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