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Preface

This dissertation is based on research in the area of array signal processing con-
ducted under the supervision of Dr. Richard J. Vaccaro. Many of the results
presented in this dissertation appear in conference proceedings and in manuscripts
accepted by or submitted to refereed journals, and all of them are co-authored with
Dr. Richard J. Vaccaro and some also co-authored with Dr. Donald W. Tufts.

Chapter 4 is based on results in

e “Min-Norm Linear Prediction for Arbitrary Sensor Arrays” Proc. IEEFE
International Conf. on Acoustics, Speech and Signal Processing’89, Vol.4,
pp.2613-2616, Glasgow, Scotland, May, 1989

e “A Matrix Approximation Approach to MUSIC Perturbation Analysis”,
Proc. 28rd Annual Conf. Information Sciences and Systems, pp.477-481,
Johns Hopkins, March 1989

e “Non-Asymptotic Perturbation Analysis of Orthogonal-Subspace Processing
with Arbitrary Array Geometry”, to appear in IEEE Trans. on Aerospace

and FElectronic Systems.
Some of the results in Chapter 5 appear in

e “Perturbation Analysis of Subspace-Based Polynomial-Rooting Algorithms
for DOA Estimation”, Proc. 24nd Annual Conf. Information Sciences and

Systems, Princeton, March, 1990

The results of in Chapter 6 are in





























































































































































































































































































Appendix B.

Polynomial-Rooting algorithm:

The bias of estimated direction of arrival is

c 3‘[3(’;1)TU-E:IV.HE(NH)UPHugHa(I)("k)J
k

E(a6) = AriG(re)

= 0.

The mean-squared error of DOA estimation is

CE (af ax) (8E84)0?
2 A%|G(re)|?
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where

a, =V, 271U a(r,)
and

Br = uppul, a®(ry)
and

A= “;+1(1)

up41(1) is the first entry of vector upy;.

Extrema-Searching algorithm:

The bias of the estimated direction of arrival is

R[-a(8,)7 U, ;' VAE(NH)up,uf, al)(6,)]
2™ (0,)Fupy ul, aM (6;)

E(A8) =
= 0.

The mean-squared error of DOA estimation is
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where

and

a, = V,E;'U%a(9,)

Br = upsrul, 2V (6y).
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