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Motivation
Theoretical advances
Tools for high resolution analysis

Applications: SAR, ultrasound
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SPECTRAL ANALYSIS OF TIME-SERIES

e Signal analysis/filtering

Given time-series data:

{’LLO, U, U2, ..., uN—l}

determine the power spectrum of y,
i.e., periodicities and “color”

Methods:
o Periodogram, FFT
o Model based (ARMA,....)

o Modern nonlinear (Maximum-entropy, maximum-likelihood,...)
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APPLICATIONS: SPEECH, CODING/COMMUNICATIONS, MR IMAGING, ULTRASOUND, SAR ETC.
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APPLICATIONS: SPEECH, CODING/COMMUNICATIONS, MR IMAGING, ULTRASOUND, SAR ETC.
oninvasive temperature sensing CONT.
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e eference/colla oration: ini
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A RIEF HISTORY OF ANALYTIC NTERPOLATION

Moment pro lem

. ()

e Analogous problems or ,and ()
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A RIEF HISTORY OF ANALYTIC NTERPOLATION
IN SYSTEMS/ENGINEERING

ircuits: positivity passivity
ontrol: contractiveness signal attenuation
ignals: positivity admissible probability structure
ircuit theory (Fano, oula- aito, elton, ...)
generator coupling? load
W f(s)
ontrol ( ames,Tannenbaum, oyle,Francis, elton, ...)
f(s)
7N
r(t) e(t)
controller? system

Signal analysis ( evinson, urg, Pisarenko,...)

gees
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SPECTRAL ANALYSIS OF TIME SERIES
A MOMENT PRO LEM

« [0

() “amplitude o complex sinusoids”
() { ()%} “energy density across re uencies”

o ariance statistics spectral density

Toronto 2001




SPECTRAL ANALYSIS OF TIME SERIES
CLASSICAL RESULTS

0, 1, 2,...autocorrelation se uence

() % 0 1 5 2 ... “positive-real” unction
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R : i en finite data ¢,..., n:
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oS

Ma imum ntropy/central solution
maximi ing log(Re ( ))
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SPECTRAL ANALYSIS OF TIME SERIES
AD ANCES

e enerali ed co ariance/statistics

ocal impro ement of resolution

Spectral analysis pro lem in generali ed interpolation

e Multi aria le theory
e Special canonical interpolants
e pplications
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SPECTRAL ANALYSIS OF TIME SERIES
ENERALI ED ANALYTIC NTERPOLATION
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UESTIONS THEORY
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CHARACTERI ATION OF STATE-CO ARIANCES
UNIFORM ARRAY PARADIGM

e ( 1) “steering vector” o a uni orm array

u
U —1
u
and
0o 1
1 0 -1 . :
. is (block) Toeplit
-1 0
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CHARACTERI ATION OF STATE-CO ARIANCES
GENERAL SHIFT

e “ teering vector” ( ') ( 1 )=! ith nontrivial dynamics

ith ( , ) controlla le pair sta le

is a co ariance of _1 U

has a solution
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