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% Array
* Hyperbolic localization
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® TDE; Time Delay Estimation

" CC; Classical Cross-Correlation

8 GCC; Generalized Cross-Correlation

® SCOT; Smoothed COherence Transform

0 PHAT; PHAse Transform

U Spatial Linear Prediction Method

12 MCCC; Multi channel Cross-Corrlation Coefficient
3 Eigenvector-based techniques

“ DOA; Direction of Arrival
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! Configuration

2 Pre-processing

% Up-sampling or down-sampling

* Noise reduction

® PMCC; Progressive Multi-Channel Correlation
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® Nelder-Mead Search
® Celerity
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1LS; Least Square

2 ML; Maximum Likelihood
% Hyperbolic least square

* Taylor series

® Iterative

® TDE; Time Delay Estimation
" Closed form
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2 path difference
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! Cross bearing


https://dor.isc.ac/dor/20.1001.1.23455748.1394.3.1.5.5
https://joasi.ir/article-1-57-fa.html

[ Downloaded from joasi.ir on 2026-02-19 ]

[ DOR: 20.1001.1.23455748.1394.3.1.5.5]

S35 9 590 Glime 0 )l (sl (oo @b 2L Ke (S 5 Shgy S

VAP Glewsl g )ke /Y oylods] pgmw JLwl oyl ol b guo (cwien cpoxil adomo

Ol e (V) Golgin S¥olae olfiws J> L [A ¥ 0]
Y olrs ol ol .0,55] Cwdan |y ae CaBge
il o1 Jor sl 18 155 b o 5 003 ot
3 ke eso -39 ol | LA 5 S5l sl i
Joee jo s Jge Sy (655 S0 (V) Ay 02,8
o (2L Se slaby, ST as Il s ail o al)]
e e e R o e e
Mo golie b olSe 5o (T 0,5 (V) abaly Koo e
Wbl oo e lize (gaalus slaail b Jgo slacadle
e sl 0Bl i Ao ()15 ol @y acly 25
o jo 1y eads o aYolas ol gy (ol
Gl T 0l iglad 5 05,5 sl 59,5 laizen
S U pie alold (sododdn OVolae ol yuoss
) ez S b lo S plo alols (pizen g x50

gl oo 03l Galed ) g0t Ry g Ry b oo 4

Rlé”ﬁ”: Xiv+yiv+Ziv i=\,...,N
R 217l = (" +3 +2] W

0, = tan”™' ()
L g g oailw, 90 o an Sl dloles (08 b S
Cbld plem Coled jo b sie (5 1085 sl

ST \ Y Y .
rl-rs+di.RS=;(R.—d ) i=»V,..,N Q)

i i0
oo ML’(:A djj_x.o 63)5 c.:‘y Le Y oles Q"‘
«selgdin eL’S bilie (oan lo 50 09dle (3) &¥olso

J cenl bz 557 9 Ry Jaeome o il 4 o
au |y aYolas les o (1) SYolas oSy J> (ol

Wadgs ) Ay JS0
GwW=h

G2[s:d];

X, Y, Z

k ()
Yoo 2|,

t
>
B,

Xy YN Zn

QU
Il
B;
-—

! Evolutionary

'Y

/ /YL

o codle Wgo

sl bl 5o ooliiwl 5 90 G yuiie il B USS

SOl o gSI1LY-Y

Grlan azg L lao a2l 0l callis (pl San
Oy ldS laml o oo el jo ol VS o sabadl )
Lot p)sdl o Sbces b, olseas solglda
Wges S aelol )3 9 358 e Al olerin (oS S
B0 g oS Slwbxe floy b a8l ol&5 ) o yals 3,
SilwaiaaS sly Jsare dpejali (s, 4 G i
Syl ) 50 09b o0 Sl Solsde e e &b
S 039350 (ydgeidingy 1y soleiiy ALl
o 90,5 oo S|l (6 S slaaliT 6l o )5Sl
Lol w8l s Sl plsrea Ll &bl b,
205 oo S ol oS

S gy N-T-Y

o ey Sl e by 0ad (b sl e 3150
5l 090 ddle> O jle (dip) g0 5 sl K
di. £ 17 — 7l = 1% i=),..,N *)

g 4395&1 ng&'s‘a ) S

d; = \/(xs —x) =)+ (zs—z) = V)
/xsv + v, +z,

6l ol ly s o 3od abayl, A5 595 o sdmline
‘S—.’. (R ul—i‘° ‘(?'s = [xs' ys'Zs]T) &= J}—W
il go s9lglde &l 1) abaly (pl 1A g adl o s5lsldn


https://dor.isc.ac/dor/20.1001.1.23455748.1394.3.1.5.5
https://joasi.ir/article-1-57-fa.html

[ Downloaded from joasi.ir on 2026-02-19 ]

[ DOR: 20.1001.1.23455748.1394.3.1.5.5]

S35 9 590 Glime 0 )l (sl (oo @b (2o (S 5 iy S

IWAF lewsl 9 ke /Y oylods/ pgw Jlwl (3l o Ol guo (oo ol adoxo

ool alizee slapi oS ((V0) 5 (VF) Lasls))
[VF] oo ol (someins pi oSl calie ol o g oo
Gllae aeS 8L sl e g e a8 (S0, oS
.oo)fsa slpiin (V) alivs Jo (gl el

= eSS 5 2L by, ST Al gz b
(Hzo b () olad o slap i)l sl
@bad Goxiaa slopi,s Sl (S il oo Joe
BT SN RLIIWE XVl PP WDV U - K
s (o (slaaigeS’ Jolis e gl s3loaizaS
S 4 oy diejls aSenl pgs i)ls (ol (s9ztar
Ao (pl calol jo 1) aitese Fuly aculs sl ok
o Cedle jloolaiwl Ly aS 09l oo slpiing oo,
w98 S 4ol i 8 Jse slacdle | s
33,5 on Sy e il 5 3lnaiaS

o oN) (6l (goleduioy Aty (Soim duli —V-1-)-Y-Y
Ao yuli (6 jlwadaes’

4>l o353 Sgamme (sl (B9, cllie 5l i cnl o
Syl pldd geminz (gilwaneS o ysNl (o
e b g Cude) slacadle 4 azx g b gl o Sloiiey
b S o Cadle cd Slay BB [l (o9
gz 4>l (aldd oz slapi,sSl o ol o0
S 50 (6,5 g0 solw el ol g e dgaze |
Sl (sl ool 4yl g, Sles 50 g 9doe a)F
Syn odls S (s S iz
thoesya V) S 0 cadle il o gl Sl
50 Cedle il o Sl BB gl cols iulei t
20,8 oo i AL =t — ) D0t R 93 )
Wl aly lao e 6 4y gloy BB (il s>
"o gy it b L UK albas 1
= glacde Jley OB 6l cdb aw lgs oo
12,5 5l ) e S

DBl ;TS0 ) R 4y ol g68y Jome ST )

At >l b o () sl B S asslo)
DSl S ¥ S ol g8y Joe S1-Y

! Time delay
2 Planar wave
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Abstract

This paper proposes a hybrid acoustical source-location finding method using the hyperbolic
localization and cross-bearing intersection techniques. The method employs the time delays
estimations (TDE) observed from multiple sensors in order to find the location of the acoustic source
in the near or far-filed. Since according to the existing literature, the conventional hyperbolic
localization method does not provide enough accuracy for position-finding (PF), we propose that this
method only be employed for obtaining TDEs. Then, using TDEs, the source position will be
determined using the cross-bearing method. The simulation results show the significant improvement
in source-position estimations as compared to traditional hyperbolic PF method. Furthermore, we also
propose a method for accelerating the runtime of the optimization algorithm in the hybrid PF method.

Keywords: Localization, Acoustical sources, Direction of arrival, Cross bearing, Time delay

estimations.
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