
g. = y-EFW.im?IimMii-'sp-sp..e
100×106 Orth

.

wavelet transform

y
= DX

☐

D= [dndz - did

y= De = TÉ
,

dixi

☐ = 1¥]T
observation

→

¥¥§g^/f) eihiftdf



¥:
g- DX

☐

I :☒D;D:)
fired spaaptism
-

¥☒ 1¥ t.tt
→

IF TÉbasis ¥000K
basis

IH=I



wit --w ¥Ép

E. 1¥
=

¥⇒☐±¥

3.2.2.thegenehalprobllm-D-EFFY-M-e.fi
,
WH



g-- DX
☐

Uniqueness of recovery

yn=Dxe Hello Es
,
lkzllo Is

yz = Dez

if u_+xz ⇒ getyz

want to ensure that the following does not happen

yr=yz=:y : ⑦ y
-

y = Den -Dez =D Cereal
-

11×1-+2110<-25

- need to ensure that every set of 2s or fewer columns

of D is linearly independent .

Def . 3. 1 . The sparky a matrix 1- , denoted by sparsa) , is defined



as the cardinality of the smallest set of linearly
dependent columns of d- .

to get uniqueness of recovery , we need D to have 22s rows
,

this is often referred to as
"

sapling
"
at the Landau rate .

in

2s⇒
Uniqueness of recovery ⇒ s <

spakzldls-3.IE#?g?.Iwmsaeyoriwm-
If ✗ is s - sparse and

s < sporty
✗we can recover ✗ through a combinatorial search :

CPO) find asf mis 111110 subject to g=DI



Proof of ( Po) delivering the correct solution :

suppose that Hello Is and s < SPIED . Consider It
with HIKES and G=DI .

0 = y - y
= De-DI =D I ⇒ contradiction

.
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Theorem 3.2
.

IPO) applied do y=D✗ rearms ✗ if

Hello Es < £11T )
-

sparsity is s

Proof . show that sparked) alt feed)
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sum over all l for which xe-40
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( Pt) find arg min 11114 subject to y=DI
convex optimization problem ⇒ numerous algorithms

available



why does le- reconstruction work?

asf run 11141 subject to y⇒ I

I
Arg min will, subject to I c-KetterCDI )

wrong solution

1- sparse

÷
.

Uzun = 17^1+12-21 Ec

12-211 c- Its /
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Def . 3.3 .
We denote

Pecs ,D) : = max

✗area ,e±oÉ¥¥*
Th

.

3.4
. Arbitrarily fix ✗ with support see S and
let y⇒× . If Pecs ,D) <112, then ✗ is the

unique solution to



( Pr ) : find any my willy subject do g=DI

Proof . need to establish that for all a- cred)

Fleet art > Is Kel
-

1-norm of anpehy=Mom of
correct solution

solutions

latbl =/al - lbl ,
reverse I- energy .

Is Kostas / = Is Kennel + I leetxsl
sees

= -2km +

É¥~sees
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↳ I - ¥12s/
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