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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.
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FIGURE 3.5

{a) Fourier
spectrum,

(b) Result of
applying the log
transformation
given in

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

s = crfor
various values of
yic=1inall
cases).
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Image as viewed on monitor

FIGURE 3.7
(a) Lincar-wedge
gray-scale image.
(b} Response of
monitor to linear
wedge.

{¢y Gamma-
corrected wedge.
{d} Output of
monitor.
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FIGURE 3.8

) Magatic
tesonance (MR)
imiuge of a
Fractured hurman

Spine.
1hr4) Results of
applying the
transformation in
Eq £3.2-3) with
¢ = 1and
())r ;' 0.6, 0.4, and
3, vespectively.
c(m{}qn; intige
for this example
couriesy of Dr.
David R, Pickens,
Department of
Redivtogy and
Radiologent
Sciences,
Vaaderbilt

Liniversity
Madical Cenfer.)
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FIGURE 3.9

(&) Aerial image.
(b}-(df) Results of
applying the
transformation in
Eq. (3.2-3) with
c=1and

¥ = 3.0,4.0.and
3.0, respectively.
{Original image
for this example
courtesy of
NASA))
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FIGURE 3.10
Contrast
stretching,

(a) Form of
transformation
function. (b) A
low-contrast
image. (¢) Resull
of contrast
stretching.

{d) Result of
thresholding.
{Original image
caurtesy of

Dr. Roger Heady,
Research School
of Biological
Sciences,
Australian
National
Universily,
Canberra,
Australia.)
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FIGURE 3.11

(a) This
transformation
highlights range
[ A, B] of gray
levels and reduces
allothersto a
constant level.
(b) This
transformation
highlights range
{A, B] bt
preserves all
other levels.

(€) An image.
{d) Result of
using the
transformation
in (a).
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One 8-bit byte Bit-plane 7
: (most significant)

Bit-plane &

{least significant)

FIGURE 3.12
Bit-plane
representation of
an 8-bit image.
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FIGURE 3.13 An $-bil fractal image. (A {ractal is an image generated from mathematical
expressions). {Courtesy of Ms. Melissa D. Binde, Swarthmore College, Swarthmore, PA.)
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FIGURE 3.14 'The cight bit planes of the image in Fig. 3.13. The number at the bottom,
right of each image identifies the bit plane.

14



Digital Image Processing, 2nd ed.
Chapter 3
Image Enhancement in the
Spatial Domain

Dark image

E

FHIGURE 3.15 Four basic I(lw ly‘!eﬁﬁl’k,wl.mmmh’lyl contrast,and their cor-
71 responding histograms. (€riginal image courtesy of Dr. Ruger Hoady Research Schood
| of Biologieal Sciences, Austratisn Nations] University, Canberru, Australia.}
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FIGURE 3.16 A
gray-level
transformation
function that is
both single valued

and
monotonically
increasing.

s = T(ry) ) E
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