' o ‘ L
malssinaiiamaumasiiiiauuingiumsianniwaiuonaniu

ﬂ‘IJEI’WIEWIﬁWEI']ﬂ’i
ammmmumwmaa

mmuwuumﬂudmm‘l\maqm‘:ﬁnmmwé‘nqmﬂsmty'nmn'numamumﬁmm
amsianssnih madmiaanssalnih
andmnIsumand PawnsninmIneu
Imsfinm 2547
ISBN: 974-17-6090-6
anawénmammnmiumﬁnmé’u



SOURCE DIRECTION ESTIMATION BASED ON SEPARABLE
PARAMETERIZATION

AUEINENINYINS
RINNTUUNININY

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering in Electrical Engineering
Department of Electrical Engineering
Faculty of Engineering
Academic Year 2004
ISBN: 974-17-6090-6



whieinminus  malssnadanaumasiuiauuinpumstanniwesusnaniu
Tay wigthy inmesana

amim Jmnsawluih

osdiitinm  seemanmngd av.anmo Iagiuina

oMoy oudfd W Inniiwusaiiy

AMLITINTTNANAAT T

UAAMLIAINTTNAENT

AMENITNMTADUINYIIN

Tﬂ\‘lﬂﬂ"ﬂﬂ] n9. aumlﬂmwuﬁn

ﬂuﬂawwwﬁwaﬁnﬁ

[iv 101\

A8 AR IEAIYEIA Y

............................... NITNM3
(@130 §Ind wiatissyns)



v

WU vmasana: m'sﬂszmmﬁﬂmqu,miqn'ui‘mum';ujmmsﬁ’ﬂmﬂﬁma%uumm
" (SOURCE DIRECTION ESTIMATION BASED ON SEPARABLE PARAME-
TERIZATION) 8.71/3n11 : 56, @3.anme InsWuina, 89 wi. ISBN: 974-17-6090-6.

a a ¢ & ' < a I a < . . .
mniwusinanfafymmnsUseiiuaianmeienan (nominal direction) wagyy
diowuw (angular spread) lumsiinlinsesmsnsz@esensgunasnniia iemnvinaues luiii

dnisauteeantilu 2 dm dIuNuiaLaad SHIMUUUNINGIDYNTDITIUTERULUUANN

asaziiugegalumssysmuniaun 308 wasdndrwanamsninlasaing

Tnwand-ussiidouluumindan D485 Tiludhilseidiiudrnoumt

vy LN%LLUUﬁlﬂaLﬂUQQWQ\iq! (Amdaximum Likelihood) ludmn
WsNaIMEAwKG gniduaesTLseiinm mzqmﬁ'mmu nougfidalsdin
uwnuanumsugegadgs 41 Gl inganiign matssdinuuy
Indidseanumsaziilugeag | | Ll nuvdsnindia lesnn
nasammsiiane {uniiisg Auuvuanumsasiingege
Fodudilsnuninnsy . SR Mmmaﬂamﬂmmmmmas-
nloludwitfidededmuanin and 1 in luanuming neems
Usmlgeanui lumsdudtion i 16 '.-*N 1 e} e Wud Mlssiuuuy
Indidsemumsasiiiugegaiifioldinsv s oudoun nyTIIbMavdsiougauunIg
Wininilszanomitanh = = T ‘

Tudmitans deitvimounsioiiasasan bl noudu milidiuhumsndanduing

d

ﬂaqa%su'luqummﬂuuaim%nuwnﬂﬁemﬁf il 0 ssmafiaes InYamanuduiug
FEMINADITNMINGY ipN ial (Redundancy-Averaging) wag
‘ . iancé-Matching) e l#dwy
nﬁﬂsumummmnﬂw‘ﬁn'ﬁ was i et viame Wit vi s mmu eanu
ﬁuwuﬁﬂmmﬂ’lumwwmtmaqmmmmunw'lﬁ Tdmiwimounsian wanwomylssanm
WUUHINGIBYN @J % W3 nfanduiusi
uTﬂNamémw ﬁﬂ ngwm %@ﬁmﬁmwmﬂmwﬁmm

wasseduiisinen wﬂwmmmLﬂﬂ?vlmwanwmmua'lwwamﬂam foauitldanan

N MO E TR mmf;rmig";::z:

maqaamanqﬂﬁuﬂmmmun wazshilsziuauundidsennumnsilugega Wedtsuiuh
Ussiuuunanumnsiiugagawuh anudufeunnmsdnadonlalmmandfdisivani da
walininsawoudniu bivuniavilasssno

Madm Jaanssn luih
am dansnlnih
Imsdiner 2547




# # 457 03920 21 : MAJOR ELECTRICAL ENGINEERING
KEY WORD: PARAMETER ESTIMATION/ SENSOR ARRAY PROCESSING/ DIS-
TRIBUTED SOURCE LOCALIZATION/ WEIGHTED LEAST SQUARES/ MAXIMUM
LIKELIHOOD ESTIMATOR/ CRAMER-RAO BOUND/.
BAMRUNG TAUSIESKUL : SOURCE DIRECTION ESTIMATION BASED ON
SEPARABLE PARAMETERIZATION. THESIS ADVISOR: ASSOC. PROF. SOM-
CHAI JITAPUNKUL, Ph.D., 89 pp. ISBN: 974-17-6090-6.

This thesis deals with the \63\\)! {ﬁ the nominal direction and its

underlying angular spread m ence cattering around the vicinity of
source. Contents presentsd-hemr can'*)e chmﬁed-mto two portions. The first
) at'o of fﬁ@tor in spatially distributed

ar lncogp\ of the Toeplitz-Hermitian

part presents a large-sa

source localization. An

structure in array covari: ito-two | evious equitors

The AML estimator in t aftds : 0 jointly estimate nominal directions
and angular spreads. n (3 1)-di ioﬁal optimization as the ML, the
AML needs only 2N, -di i : _' Wi 5 1es the number of sources.

is shown, however, that by p) with respect to the ML, the
computational advantage of AML ms tha of WLS, approximately one times
In the second portion, five contnb%'ftidns a fordable. First of all, we indicate that

without any assumpﬂf) e n model, t ay.Covariance matrix is itself
not only Hermitian bué‘al v
a relationship between go well-known m RA alj‘c! WCM—for estimating a
Toeplitz-Hermitian covarls.nce matrix. The analy51s presented therein enables us to
their connectio ose a large-sample
approximation ﬂﬂﬂ?ﬂmmm ith linearly affine
structure. Later a connection of the proposed eﬁmator to an e&_gted criterion is
provid solution as
denveﬁoﬁlimflﬁnﬂ ? m ﬁﬁ he ;alm EI @ an contribution
is to incorporate the imposed Toeplitz-Hermitian matrix into both WLS and AML.

With respect to the ML, computational complexity increased by including the Toeplit
constraint is approximately at most one times.
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