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arathéodory

to
N

-D

☞
C

onclusions

3



3SPIC
E

-E
C

E
-U

M
N

N
.Sidiropoulos

/SIA
M

50

H
arm

onics
everyw

here

☞
�

�
�

�

�

Periodicities
in

tim
e

series:
econom

etrics,astronom
y;

�

C
om

m
unications:

Synchronization;R
adar;

�

Seism
ic;Speech;M

edicine
(E

E
G

,E
C

G
);...

☞ .
�

�

�

�

JointA
Z

-E
L

-D
elay-D

oppler
in

SA
P

for
C

O
M

and
R

adar;

�

M
ulticarrier

C
O

M
;fluorescence

excitation-em
ission

m
atrices;

�

D
isplacem

entestim
ation

in
N

dim
ensions;im

age
m

odeling;...

4



3SPIC
E

-E
C

E
-U

M
N

N
.Sidiropoulos

/SIA
M

50

Spectralanalysis

☞=
:�*
#% *
�) (
� 4
�� ;- < :<
�(&, ;*
�
� G

iven
a

finite
num

ber
of

m
easurem

ents

x
i �

F∑f �

1 c
f e

jω
f� i �

1	


n
i�

i �

1�
���
� I�

find
ω

f �
���

π� π� ,
f �

1�
���
� F

☞
FFT,W

indow
s,Filterbanks,Pisarenko,C

apon,M
U

SIC
,E

SPR
IT,...

☞
U

nderpinning
technique:

uniqueness
of

harm
onic

param
eterization

5



3SPIC
E

-E
C

E
-U

M
N

N
.Sidiropoulos

/SIA
M

50

C
arathéodory
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