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FIGURE 3.40

{(a) Image of the
North Pole of the
moon.

{b) Laplacian-
filtered image.
{c) Laplacian
image scaled for
display purposes.
{(d) Image
enhanced by
using Eq. (3.7-3).
{Original image
courtesy of

NASA.)
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FIGURE 3.41 (a) Composite Laplacian mask. (b) A second composite mask. (c) Scanning
electron microscope image. (d) and (e) Results of filtering with the masks in (a) and (b),

respectively. Note how much sharper (e) is than (d). (Original image courtesy of Mr. Michael
Shaffer, Department of Geological Sciences, University of Oregon, Eugene.)
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0 -1 0 -1 -1 -1 FIGURE 3.42 'The
high-boost filtering
technique can be
implemented with
either one of these
masks, with A = 1.

-1 A+ 4 -1 -1 A+ 8 -1
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FIGURE 3.43

{a) Same as

Fig. 3.41(c), but
darker.

{a) Laplacian of
{a) computed with
the mask in

Fig. 3.42(b) using
A =10

(c) Laplacian
enhanced image
using the mask in
Fig. 3.42(b) with
A = 1.(d) Same
as (c), but using
A=1]7
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a
b ¢ . .
de ! = -
FIGURE 3.44

A3 X 3region of _ _ i
an image (the z's o4 “3 “6

are gray-level
values) and masks
used to compute 7 g Z
the gradient at
point labeled zs.

All masks

coefficients sum -1 0 0 -1

Lo zero, as

expected of a

derivative

operator. 0 1 1 0
-1 -2 -1 -1 0 1
0 0 0 -2 0 2
1 2 1 -1 0 1
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FIGURE 3.45
Optical image of
contact lens (note
defects on the
boundary at 4 and
5 o'clock).

(b) Sobel
eradient.
(Original image
courtesy of

Mr. Pete Sites,
Perceptics
Corporation.)
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