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e ESPRIT journal papers (posted
on website)

e On total least squares: see
Section 12.3 in Matrix
Computations by Golub & Van
Loan
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Ideal ESPRIT Algorithm

Total Least Squares for Practical ESPIRT

* Do eigendecomposition of Ry
Vs+n = [Vl VNS]E El

« Solve E, =E W for ¥

A
@, = sin (arg(ﬂ,l )—ZEA)
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* Goal: “Solve” El = EO‘P when
both sides have have errors

. Fo[mulation: A
(E, + AE)) = (E, + AE ¥
 Find EO, El, and Y that
minimizes
2
[[AE, AE [, = tr(IAE, AE, [AE, AE,]")




The Null Subspace - Ideally

Exploiting the Null Subspace

e Ideally E,=E ¥, so E and E,
share the same subspace

2N,
—

===) [E, E,| has rank N,

F
m)3F = {FO} oN, 0=[E, E, |F
! =E,F, + EF,

spans null subspace of [E E,|

.
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e Ideally E,=E ¥, so E and E,
share the same subspace

0=EJF, + EF,

The Null Subspace - in Reality

ElFl = _EOFO
— -1
E =E,-FJF )
= -1
m) ¥ =—F F
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Magic
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* In reality, won’t have [EO El]F =0

e It “is easily shown” we should
replace it with

EmF = [AEO AEl]
where Em = [EO lAEI]

e Seek F that minimizes
s.t. F'F =1

EO]FHF

« “applying standard Lagrange

techniques leads to a solution”

« Compute eigenvectors of 1?:5111?:01
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|:§(1):|:F = [{’NSH vas]

N, smallest eigenvectors of E/'E ,

* In general cases, total least
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squares uses a SVD .y
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Practical ESPRIT Algorithm

Do eigendecomposition of R

Vs+n = [i\’l e i\INS] E|:]’i‘:0:|

y

E
e Let F=N, smallest eigvelcs of
[EE|[E E |
¥ =-FF"' ¢ = sin‘l(arg(l(i‘”)i
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