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DIGITAL IMAGE FUNDAMENTALS
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FIGURE 2.1
Simplified
diagram of a cross
section of the
human eye.
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FIGURE 2.2
Distribution of
rods and cones in
the retina.
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setup used to
characterize
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discrimination.
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FIGURE 2.4
Range of
subjective
brightness
sensations
showing a
particular

adaptation level.
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FIGURE 2.7

(a) An example
showing that
perceived
brightness is not a
simple function of
intensity. The
relative vertical
positions between
the two profiles in
(b) have no
special
significance; they
were chosen for
clarity.
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FIGURE 2.15 Anexample of the digital image acquisition process. (a} Energy (“illumination”) source. (b) Anel-

ement of a scene. (¢) Imaging system. (d) Projection of the scene onto the image plane. (¢) Digitized image.
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FIGURE 2.18
Coordinate
convention used
in this book to
represent digital
images.
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FIGURE 2.17 (a) Continuos image projected onto a sensor array. (b) Result of image
sampling and quantization.
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TABLE 2.1

Number of storage bits for various values of N and k.
Nk 1L =12 2(L =4) 3(L=8) 4(L=16) S5(L =32y 6(L=64) T(L =128) 8(L = 256)
32 1,024 2,048 3,072 4.096 5.120 6.144 7,168 8,192
64 4,096 8,192 12,288 16,384 20,480 24.576 28,672 32,768
128 16,384 32,768 49,152 65.536 51,920 98.304 114,688 131,072
256 65,536 131,072 196,608 262,144 327.680 393.216 458,752 524,288
512 262,144 524288 786,432 1.048.576 1.310.720 1.572.864 1,835,008 2,097,152
1024 1,045.576 2,097,152 3.,145.728 4.194.304 5.242.880 6.291.456 7,340,032 8,385,608
2048 4,194,304 8,388,608 12,582,912 16.777.216 20971520  25.165.824 20,369,128 33,554,432
4096 16777216 33554432 50,331,648  67.108.864 3.886.080 100663296 117,440,512 134.217.728
8192  A7,108864 134217728 201,326,592 268.435.456 335544320 402.653.184 469,762,048 536,870,912
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FIGURE 2.22 (a) Image with a low level of detail. (b) Image with a medium level of detail. (¢) Image with a rel-
atively large amount of detail. (Image (b) courtesy of the Massachusetts Institute of Technology.)
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FIGURE 3.9

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

c =1 and

¥ = 3.0,4.0,and
5.0, respectively.
(Original image
for this example
courtesy of
NASA )
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FIGURE 3.11

(a) This
transformation
highlights range
[ A. B] of gray
levels and reduces
all others to a
constant level.
(b) This
transformation
highlights range
[ A. B] but
preserves all
other levels.

(c) Animage.
(d) Result of
using the
transformation
in (a).
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Bit-plane
representation of
an 8-bit image.

(least significant)
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