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Chap 7.
Wavelet Transform

Review Chap 5.

« e A~ EH(Power Spectrum)
P(u,v) = |F(w,v)|* = R*(u,v) + I*(w,v)
R: &5 %, 515 %

* |F(u,v)| : Fourier Spectrum




Multiresolution

Non-Stationary Signal

« A 2HOll et Frequency It Y18t
# EX) 0~10s : 5Hz, 10~20s : 10Hz
* Fourier Transform

* Stationary Signal -> 0~20s : 5Hz 2} 10Hz 2HA 01 S,
# Short Term Fourier Transform &= ¢!
+ Signal 2 €76t 271 2] window 2 Z2tA 241,
* Window?| AJ|E o] e F(0l= 5 AT|=L0
stationary?).
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Fourier VS Wavelet

* Fourier Transform
* Signal analysisOll A QYA © 2 JHE de| e &l 2,
« ofLt2l signals M 2 CHE T} (sin - ,cos )= L.
* Time-based signal= frequency-based signal= 2t
* Wavelet Transform
# TimeX} FrequencyOfl CH &t =5 244,
* Non-Stationary signal 2| analysis
« 2 AIZHH A A E S E 0] = Tt
* DWT(Discrete Wavelet Transform)
* Basis function= 2| & 20l 2|6l signal & ol
# Multiresolution analysis

Image Pyramid
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Gauss Pyramid

FIGURE 7.3

Two image
pyramids and
their histograms:
(a) an
approximation
pyramid;

(b) a prediction
residual pyramid.

Laplace Pyramid

Subband Coding

FIGURE 7.6

(a) A two-band
subband coding
and decoding
system, and (b) its
spectrum splitting

roperties.
| Ho(w)| | Hy(w)| prop — — FIGURE 7.7
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FIGURE 7.9

A four-band split
of the vase in
Fig.7.1 using the
subband coding
system of Fig.7.7.
The four
subbands that
result are the

(a) approximation,
(b) horizontal
detail, (c) vertical
detail, and

(d) diagonal detail
subbands.
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* = Algk(approxlimations):

+ M| gl(detail) :
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Downsample
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FIGURE 7.25
Computing a 2-D
three-scale FWT:
% (a) the original

image; (b) a one-
1 scale FWT; (c) a
two-scale FWT;
and (d) a three-
scale FWT.

oA A 2| 0| M 2] Wavelet Transform

« CHA 1 Q29| 2D Wavelet Transform
x ©HA| 2 : Transform =7
# Al 3 : Inverse Transform
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. FIGURE 7.27
' ?/IodilfyingaDWT
or edge
detect%on: (a) and
(c) two-sca.llfe
S BRI o omposiiens
' " " “ coefﬁcients
deleted; (b) and
RN ...
corresponding
ll.“ " “” reconstructions.

Thresholding : Chap 10. & Z=.

« Tl 1: Wavelet 2} Level 817 = FWT
#  EHA 2: detail Al 4*Z Thresholding
+  CHH| 3: Wavelet reconstruction.
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FIGURE 7.28
Modifying a DWT
for noise removal:
(a) anoisy CT 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 (¢) and (e).
(Original image
courtesy
Vanderbilt
University
Medical Center.)
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Ingrid Daubechies
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Wavelet Packet
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