
Last Time : Multiresolution and Wavelets
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·Iterated Stun Curl

· Multiscale deposition of the input signal.

Remark : All of this processing is in the
-

discrete domain
---

-> There is an underlyingopting
procedure.
-



Generalized Sampling
Given an analog signal fieR,
we can construct a dcite approximation
-
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, en] = /*Hen ) dt
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· I models the imple response of-
the acquisition system.
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sampling at different resolutions :
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Ex: Suppose we have a resolution 3 approx.
of an analog signal .

& What is the bin width ?
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i = 0 approximation is detail
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: This is a multiresolutiondecorp .

-

Obs : The approximation bases are multiscale
- -

versions ofECt) .



& What basis functions are we using
for the details ?

A:Multiscale versions of

↑ It)=E -
I else

Remark : NC) is the Haar (meter) waret
- -

-

ECA) is the

HaarScalingactiona
Def1 : The proximationSpace
-

at resolution i is the space--

Vi = Span526(2't-n)3
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& Which is bigger : Vo or V ?

A Vo C VI

& Which is biggh : No or U ?

: Wo <V ,

What does this mean ?
N

· GH7 = [hoinset
-n)

-

Vo V
,

T
Haar FBTodn) low-pass
filter



· ↑Ht)
=Shin Felt
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Haar FB

his high-pass
filter
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&: Gods & Ficus are the Ham wavelet

analysis files !

mark: These equations are called the

Iwo-scale equations

& How do we get V , from Vo & Wo ?

1 V = VopWo.

Is direct sum



· Vi = Ef +ge : feVo and getWo3 "sum"

· Vo & Wo = 303 "direct"

& What happens to V
i as i becomes laugh?

Ai
V, -> (PCR) as i-

& What happens toV; as i becomes small ?

A Vi -203 as it - &

Obs : We have constructed a nested-

-

sequence of subspaces of L'CR) :-

[03c ... V
,
CV

.

<V
,
C ... CHR)

Remark: This sequence is called a-

m ulfi resolution analysis (MRA)
of LECR) ·



MRA (Mallat
, Meyer , ca . 1988)

A rested sequence of subspaces EViSize
of LIIR) is called a MRA if

1.Vi = LYR)
it

2 . 1 Vi = 203
it

3
. fitEVg if and only if f(eit) e Vi

4 fitieVo implies flt-u) Evo Ent

5. The exists a scaling function
EA) EVO such that ECC-33

u
is an outhonermal basit for Vor-

-

--

can be relaxed

Riesz Jasis , Frame, etc.



Aaarsystem
& Is EC(t-ulBue an ortho basis ? Yes

For n,mef

(E(t-n)
,
((t-mb) =((t-u)E(t- m)dt

= G[n-m]
Exercise : Check the other

properties.-

Recall : V
,
= Vo & Wo
-

V = V
,
&W

,
= VPW. m,

:

Vi = vRW,
W
,
-- ·pWi-

station: GinH) = Lice(t-n

Ton (t) = 2
= 4 (2"t-n)



868 : The functions 343 UEPinBis
, new

-

form
anobasis for L2(R).

Exercise : Show that
-

[in , Tin-7 = [u-i1]d[n-n1]

< Nin
, Com) = O

Given fELE)
,
we can write

f(t) = [(fen)Cult+ [fiMin) Yin't
nez i= 0NEX

--
coarse approximation details over all

Xprojection of f onto Vo resolution &

&uresisprocedure

= [donbConH+din]it


