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FIGURE 7.1 A
natural image and
its local histogram
variations.
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FIGURE 7.3 Two
image pyramids
and their
statistics: (a) a
Gaussian
(approximation)
pyvramid and (b) a
Laplacian
(prediction
residual) pyramid.
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FIGURE7.7 A
four-band split of
the vase in Fig. 7.1
using the subband
coding system of
Fig. 7.5.
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FIGURE7.8 (a) A
discrete wavelet
transform using
Haar basis
functions. Its local
histogram
variations are also
shown;

(b)—(d) Several
different
approximations
(64 x 64,

128 x 128, and
256 % 256) that
can be obtained
from (a).
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FIGURE 7.10 The V,CV,CV,
nested function

spaces spanned by

a scaling function.
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relationship
between scaling
and wavelet
function spaces.
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FIGURE 7.13 A wavelet series expansion of y = x* using Haar wavelets.
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FIGURE 7.16

(a) A two-stage or
two-scale FW'T
analysis bank and
(b) its frequency
splitting
characteristics.
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FIGURE 7.17 Computing a two-scale fast wavelet transform of sequence {1, 4, —3, 0} using Haar scaling and

wavelet vectors.
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FIGURE 7.20 Computing a two-scale inverse fast wavelet transform of sequence {1,4, —1.5VvZ,~1.5VvZ} with
Haar scaling and wavelet vectors.
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FIGURE 7.21 Time-frequency tilings for (a) sampled data, (b) FFT, and (c) FW'T basis
functions.
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FIGURE 7.23 A
three-scale FW'T.
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FIGURE 7.26
Modityinga DWT
for noise removal:
(a) a noisy MRI
of a human head;
(b),(c) and

(e) various
reconstructions
after thresholding
the detail
coefficients: (d)
and (f) the
information
removed during
the reconstruction
of (c) and (e).
(Original image
courtesy
Vanderbuilt
University
Medical Center.)
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FIGURE 7.27 A coefficient (a) and analysis (b) tree for the two-scale FW'T analysis
bank of Fig. 7.16.
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FIGURE 7.29 A three-scale wavelet packet analysis tree.
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FIGURE 7.33 A three-scale, full wavelet p-ru:kct decomposition tree. Only a portion of the tree is provided.
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FIGURE 7.34 (a) A scanned fingerprint and (b) its three-scale, full wavelet packet decomposition. {Original
image courtesy of the National [nstitute of Standards and Technology.)

© 2002 R. C. Gonzalez & R. E. Woods



igital D 5 o .
e IZW E g g” Z”Ild @d. www.imageprocessingbook.com

Processing

Chapter 7
Wavelets and Multiresolution Processing

: oy FIGURE 7.35 An
l - 2 .. optimal wavelet
] packet
S A decomposition for
e the fingerprint of
IIIII.

. et

© 2002 R. C. Gonzalez & R. E. Woods



Digital Image Processing, 2nd ed.

Chapter 7
Wavelets and Multiresolution Processing

www.imageprocessingbook.com

. y
Wy Wiy

ﬁ\x AN

L ¥ e
Wil Wi Wi Whip

/\ /\ /\ /\ ﬂ\

“'J'-.: 1|'J l‘h 1|'J ¥ ”'.f o ”'.f l”’J ”'.f v “J n‘h l‘h H “.r v 1|'J Nyl ”'.f 1. lL“'.f L AH “.r LAV ”'.f LAD

i

TR

L LT A H
Wria Wiw Wiy Wit

A A AT i AT H A A
Wit aa Wy am Wioaw Winpan Winna Wity om Wioy e Wisy nn

FIGURE 7.36 The optimal wavelet packet analysis tree for the decomposition in Fig. 7.35.
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