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Where We Are (and Aren’t) in J&D

* Inspired by Section 4.9.1




Average Beamformer Output

Average power of beamformer
output over tlme
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Under the Stochastic Model

t=e" (k)WR ,W"e(k)
. 1 L-1
where R = Zzy(l)yH (1)
[=0

 Under the stochastic signal
model, Ry Is the

unconstrained maximum-
likelihood estimate of the
correlation matrix of a
Gaussian random vector y
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Improvement from Time Averaging
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If shapshots are independent,
variance of estimate improves as
O(1/L), standard deviation improves

as O(1/sqrt(L))

Can’t make L too big if
the sources are moving!




Outer Product of Steering Vectors
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Linear Array, Single Plane Wave

Assuming no noise

M -1

y(/) = s(l)exp(—J V)eXP

y()y" (1) =

s(D)[ exp

2

0 4
JY 0
_ J(M =1y

_ J(M =1)y _

0
JY

_iM -1y

~JY

' 0,
] )/ = &v; .}'2

Copyright 2013 Aaron Lanterman

v




Toeplitz Structure of Est. Correlation
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R,is Toeplitz since a sum of Toeplitz
matrices is Toeplitz

Remember we are assuming no noise
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Convergence to True Correlation
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Linear Array, Two Plane Waves

 Again assuming no noise - 0
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Two Signals
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+crossterms!!!
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Crossterms (1)
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Crossterms (2)
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Crossterm Matrix Elements

- ith diagonal element of crossterm matrix given by

B M -1 . N
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Intersignal Coherence

—Esl(l)sz(l) — E[s,5,] as L —

InterS|gnaI
coherence

 Incoherent signals have an intersignal
coherence of zero

- Coherence suggests
multipath effects
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