[ Downloaded from joasi.ir on 2025-07-01 ]

[ DOR: 20.1001.1.23455748.1394.3.1.5.5]

SO 9 599 pliwoe (S 1,5 Gl p (T @il LL e (S 5 gy S

T s 3o (" somld ol ¥ Blo o> (! sows 5 Lo oo
)‘J,a..u el.i...;‘b A)JB,«.A.AlS 9 Lj)" GAAJW PR K A

Oy S )i oKislo ‘).:9.....44»[55 B (e saSlasls .Y

Ol G g ple oIS (5 gwdigee 0aSzils F

oS

ooldinl LSe35 by 599 plaee (Fgo @l (S (slp Liwly Wb @bl 5 solglin ol (Ag) 99 5l (oS 55 She) Ko allie
Sladss L,.,L.,.:Ij.g Jsgl?oi 3l ..\)Lq.:sn ol ooy 4%1)—1 Az 0 Cedle Sloslie (gl —‘53160‘5';) ‘531.4)' Sl ez 5
S 5GP 00 ) (LS und Sl (05 85 selelda DL gikae 5 3 0 By, e See b (2L 055> 3 9250
) Coadle Slaslie (Lng‘;J‘L;éu’_)) 6L-o P Aal)i LIS ‘5:9..0 T 99,9 4;5‘) w..o..?u Lgl)" 1ags 65J5JM Uﬂj) )| O OLQ,».MM.:
Oee L]y adolas gy a aie LG (@l 90 & JBlas) codle 89,9 slodugl; 5l S o0 b o 00,5 0 colitul o S
(S92 gt OLSe (eed E85 (soledda (g sLlie 5l 6xF 0 red (oS 5 LLOle Ghg) (nl )0 Dype pa s S dales
SOl 5 5 salhin (byy (sesas JStio a5 ol 1l oo slalixMe (LB 3504 selstin Bro bl i) 41 S
Sl 38 by S lie () 5 Bl gn sl ez 5 (s3lotizaS (sl eyl 5 laaien ole; gy 5 eolisd oS 5
(§09g3—xo ‘Laa)im} Saw b el a5 Lsd oo obad C».ll.u ol 00 Ql.e,u.u.o.) o.\.uo):.\.la’ p.‘b"”i” G 9> (§009de (6 jlwdings
boe SRl deyub w2l (6l S s a0 5 20 g

Sloy 6o 3L aass dalinl, ablis g5 Sz Sy @l (ol Ke i jlgunds

A5l Ly 4 105 anlyS s 55 j90 Sl yo i
S oS g 0l 5hacsl ol (BB ol 4 aie ylgs
[¥] Sg o (Giua b

sloccade o LS e jo oudplol Sladllas
Slasig; Loges a5 aims so olid loj 039> 50 (Fgo
Jeae (S a5y, SO bl mle [A] ol o LSe
So ookl b oL e (IS Wy, )V S Lasled o0
Sz | (eds,See) SR M2 TN 5 ISt ' ayl,)]
=, [-A F 0] T gdgdin b oSe i, o0 e
H@l& Slaitee L.\.]aoés_o.su_u.u ..\39) U"‘)‘
eSS (& s - 4,{‘)] o L jleolaal Ly cwedle
i

ooliiul b Sgo mlin 590 Hloue oLyl a5 o0l 5

% 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


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

[ Downloaded from joasi.ir on 2025-07-01 ]

[ 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

ool L5 Lo )0 5 et (gllas (305555
ol gl hg,y 90 YT Jlw o [¥] 5o il oo
Sty 5l s (o vges Al Bl (g sl Wbl
L gz cselglin ania wl (iluange 95
SYLie 5 45 0Bl e Mo ol (55Lwd oS
U3 VP EETOX SRS CSV S FUCT K g AP [ P JEON
JIo 4o (Jy adlbge (6,589 5 poles Ghg) dayali
Al Gl 0390 dzgi 090 04lg0n g, (pl g o
S oddByme Jo sla by, 5l S s & Clls axg
o s (e s 55 b 5 ol o350
9 ol o o 28 L g us ) b e o
Ailed oo e Ay £9,0 (Al

sleo _u—.’.‘d‘%r.’. )" (sdgldn o9 dgs’l—"u] )"
\59)5 4_15‘) u.._oDu L.S‘)" Lb)iu..? )Q OMW ULADLM
e O ygods lg3 o csles o solatul 4T 4y Cudle
Omly welb) (Feo cade go 5l Jitea |y b,
ol o 8 stne oy 285 i s (Vg sl
P9y 45 Sl o3 LS (hg) (nl b o aie g9 2
5500 50, 0 cadle T L caslite olg0 5 oS
Olo oo wselslin Sl ye Jolao oLl b9y sblse
(lacadle) slosdg,s ply o ol @mls o pslis 4
Co ST NS 1 i o Dg0d 0, Ll ddgs 4 arie]

X, L .

o 5 Sae s 5l solgdda (g« 2L ol slab,
§ ey s 5 o e Gl @ a1 e o
oS Y 5l allie iz 957 S pies oy )]
il selalie (he) o092

s Yoona [YY-Y) A A ¥ 0] Gilisee Ys
el o) Slaibue i 0 1) sodeldn b6 2,
(azgly gl s ad o> )3 5 ¢ ye ol 1 5,15
—p b i ol o anled oo o pal Tae g 3280
OeeBd G ay S s9loldm a 50 il (LS,
sl V Cign ) 090 o ooly lis e - sls 5
g oo 4l S L (solgfin by, diz o 45 (35
o35 5 Lal w91 ooy 1) oo aie 385 Slaise

S @l bl B al,T 4 () cudle 59,9 argl;

® 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

'Y

el slazss 5l S glaea 1) aly onl Gl
D903 eend 2 Gilhae csslolda )
o gt o5 il 2
9=tan_\(MWU @M)D'y)c) Q)
o gie e (2Ll i Jobo
el LobSe Gl (S 5 Ghsy Sl (nl yo
P9y Gl 00,5 (oo Sty SS9 550 Ol 4 (Sse
e y5am 4l o35 sl all 90 4 5l Bl
il 1y e ess 8o daas !l slows ial381 adl ol
-l ) b (_ngPL" 4 39 s0 28 old ales
SleSe b g5 syl o codle Slaalin (slo
603)5 QIB_..CC\_: 9 0l 4.._.»[.7:9 SOM‘;)M dlﬁwj)
Sl obSe Ghg) 5o wdbige olein 2L b,
alyl e an coadle 5gy9 4yl Tl (golring oS 5
L slstioe ool Ko iy S s (5,5
Lt s 9550 085 (555 9zl (53l avateaS
e \ e & . I
T Af> 65—§J| L’ L»_w‘) élal_o.a P9y )l oolaz_ul
b9y 50 b dnloe cadle 8959 agly o [V o] (glamio

Ol goleiian QLS (oS e, (IS s, VIS
A oo lid 1) dllie

Y al)] oless s 0959 4913 i 4l
. 1,1 . &
: TN ! “h Py cdle e
o . Lol abolis —
—_— >
M al)l alssg | OMlx 3959 4213
m ;i

Alie (pl (soleidny SLOe (o5 5 Lhy) e NI ¥ S

Gl s o el mhb ol 4 allde aslsl sl
Slarye Plas bl g sln b S 5 Slele
2o S il G gy (e Solslie
3 g g 03l by 2l e (solgiiay (g, s o
e r F S 0 g Lagglwand mls F i

b dalss dll S an g e

! Cross bearing
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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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