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FIGURE 10.3 Linc
masks.
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FIGURE 10.4
Mustration of line
detection.

(a) Binary wirc-
bond mask.

(b) Absolute
value of result
after processing
with =43¢ line
detector.

(¢) Result of
thresholding
image (b).
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Model of an ideal digital edge Model of a ramp digital edge ab

FIGURE 10.5
(a) Model of an
ideal digital edge.
(b) Model of a
ramp edge. The
slope of the ramp
is proportional to
the degree of
blurring in the
edge.
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separated by a

level N
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(b) Detail near
the edge. showing
a gray-level
profile, and the
first and second
derivatives of the
profile.
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images and gray-level profiles.
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FIGURE 10.7 First column: images and gray-level profiles of a ramp edge corrupted by a
random Gaussian I\uhe of mean Oand « = 0.0,0.1.1.0,and 100, respectively. Second col- b

umn: first-derivative images and gray-level profiles. Third column: sccond-derivative ¢
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FIGURE 10.8

A3 X 3regionof
an image (the 2's
are gray-level
values) and
various masks
used to compute
the gradient at 0 1 1 0
point labeled zq.
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FIGURE 10.9 Prewitt and Sobel masks for detecting diagonal edges.
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FIGURE 10.11
Same sequence as

in Fig. 10.10, but G

with the original *
image smoothed
witha5 X 5
averaging filter.
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FIGURE 10.12
Diagonal edge
detection.

(a) Result of using
the mask in

Fig. 10.9(c).

(b) Result of using
the mask in

Fig. 10.9(d). The
input in both cases
was Fig. 10.11(a).
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FIGURE 10.13
Laplacian masks
used to
implement

Eqs. (10.1-14) and
(10.1-15).
respectively.
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FIGURE 10.15 (a) Original image. (b) Sobel gradient (shown for comparison). (¢) Spatial Gaussian smooth-

ing function. (d) Laplacian mask. (¢) LoG. (1) Thresholded LoG. (g) Zeto crossings. (Original image courtesy
of Dr. David R. Pickens. Department of Radiology and Radiological Sciences. Vanderbilt University Medical
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FIGURE 10.18 b o o
Subdivision of the min b

parameter plane
for use in the
Hough transform.

Oz

© 2002 R. C. Gonzalez & R. E. Woods

—

o compule the houcélp tramsform dyuida e
Pora mater spoce mnte accumulotor Cells

which spam The expected ramaes of o ond b,
Set all values o zeno.
Enter em_edeée, po'mf {ncfzgmen'i‘;n ]

PP ra@ﬂei&, accumu o\d'or cellsy” Roond —OHZ
a.amd ©ac oppropriate.

18



igital Image Processing, 2nd ed.

www.imageprocessingbook.com

Image Segmentation
¥ Pmin Yminy o Pmax o ab
FIGURE 10.19
0 (a) Normal

rep ion of
aline.

(b) Subdivision of

0] eee eee the po-plane into

cells.

Fmax

”

A ma;\or (prob\em with vSin h'm,o opr Tha ‘ﬁ)rm

accumulator arra for (3—9
note zero ot center cf'each aAXIS,
= a&X ','L)

1S that the s\ope, — 00 “which excaeds The accumul otor

&Wak} .

ol whop (s to use the PO\OJL ‘Eer o%‘- The \WUL.

P: xaose—l-n}s»n@

19



www.imageprocessingbook.com

each edgt pont gives
X, o568 + %,{ anS :/3
which & siqusodad curve
mn PO s pace
Nole: pomt 4|6 p=0

FIGURE 10.20
Hiustration of the
Hough transform.
(Courtesy of Mr.
D.R. Cate, Texas
Instruments, Inc.)
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FIGURE 10.21

(a) Infrared
image.

(b) Thresholded
gradient image.
(¢) Hough

@l transform.

(d) Linked pixels.
ll  (Courtesy of Mr.
D. R. Cate, Texas
Instruments. Inc.)
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FIGURE 10.23 (a) A 3 X 3 image region. (b) Edge scements and their costs. (¢) Edge corresponding to the
lowest-cost path in the graph shown in Fig. 10.24.
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FIGURE 10.24
Graph for the
image in

. Fig. 10.23(a). The
S lowesl-cost path is
= \\Ej shown dashed.
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FIGURE 10.25
Image of noisy
chromosome
silhouette and
edge boundary
(in white)
determined by
graph search.
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