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Introduction

AThi s wonoheavpe mat h
A De-mystify the jargon.
A Enough understanding to use it yourself.

AJust an introductioni Fr om her e vy
know what to look for.

Altds really easy.



What 0s ar e t he:¢e

A It does something with a sequence
(vector) of sampl e ve

A Some kind of fancy pants compression?
A Some kind of tricky math?

A Some kind of scam to give people to write
something a thesis about?




| tOs a tr ans

AWhen you hear fdwavel e
really think nwavel et

A Take data from one format, change it to
another format that Is better organized.



| tOs a tr ans

A Take data from one format, change it to another
format that is

A In a raw signal, everything has the same weight
(equally important).

A We want to needed to
produce the exact same signal. (What this
means depends on context. But, for example:
number of bits needed for compression)

T 1.e.
I NOTE: Implies that there IS order to be found in the
system. (Not random!)

A We also want to



| tOs a tr ans

A Think something like the Burrows-Wheeler
transform.

AFind the fAordero in the sys
transforms) organizes by entry in the palette.

A "BANANA@ A BNN"AA@A
i Now thereds some exploitable or
I e.g. Now usually takes less energy to describe with just RLE


http://en.wikipedia.org/wiki/Burrows-Wheeler_transform
http://en.wikipedia.org/wiki/Burrows-Wheeler_transform
http://en.wikipedia.org/wiki/Burrows-Wheeler_transform

| tOs a tr ans

A The transform from 20,000 ft:

A Given signal vector [x] of length n,
I F(x) transforms [X] into vector [F] of length n/2
I G(x) transforms [X] info vector [G] of length n/2
I H(F(x),G(x)) transforms [F],[G] back into [X]




AF ( X)) MEN® ‘biel C O\
ILowpass filter,
I Prediction

AG( xl) EEHIEERe c O n
I Hgh-pass filter,
I Update

AH(f , g) can be

I Band-pass combi ne,
I Inverse




| tOs a tr ans
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Figure 19:




| tOs a tr ans

AWhy fAWavel eto and not
I A wave cycles,awaveletd oes not .
I Only acts on local area of the input vector.

I ThenueEauneeea |l | t he | oca
can recombine to the larger, full signal.



| tOs a tr ans

A In practice, any functions
for F(x), G(x) and H(x) that
satisfy the conditions you want
can be considered.

A Choosing the right functions is
a bit of a challenge. But there
are lots of good ones.




Discrete Wavelet Transform

A Recursively transform LOW, F(x)




Wavelet Packet Transform

A Recursively transform both, F(x) and G(X)




Best Basis

A Sometimes, less processed vectors end up
Acheapero (use | ess enei
e.g. [FO] might be cheaper than [f1], [gf1]

So we keep F[0] instead. (Requires an extra list of what was kept)



Start with an example.

AT he JEERSNcbcE "ahv or i t e:
di fferenceo

AF(X) = 0.5 * (x[n] + x[n+1])
AG(x) = x[n] i F(x)

A (H) Reconstruct with simple line segment.



Aver age

A (H) Reconstruct with simple line segment.
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C=0.5*(A+B) F(x)

D=A-C G(x)
A=C+D
B=C-D
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Example 1

A Notice:

I [F] and [G] are each half length of [X]

I 1.e {[F],[G]} Is same length as [X]

I The range of [G] Is much smaller than [X]

i NL &S STNERNEENRCGY 0O .ny t hi s
|

I [G] has order: Larger values are more
N 13N PR PEEREEEROR (S a’n s ma | |
for images.



| tOs a tr ans

AWhy el se a AWavel et o

I I.e. Given [X] of length n,
AAXx =D
AMatrix [A] is n by n and contains F(x) and G(x)

AVector [B] is length n and contains the vectors [F]
and [G]

AMatrix [A] contains F(x) and G(X)

AMatrix [A] is sparse and only non-zero in the
diagonal (more-or-less).




2D Example

AL e t /0 ZINGRGNKE 85 (" ha \ 2 D D\
usi ng nNnaverage and di

A (Difference might be hard to see. Look
closely!)









