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Abstract The spherical pseudolinear estimator offers a more stable and efficient solution to the long-range infrasound source
localization. However, the propagation of infrasound over extended distances is vulnerable to atmospheric crosswinds, which cause
deviations in the back-azimuth measurements. This phenomenon introduces inaccuracies in the localization results and performance
evaluation of the spherical pseudolinear estimator. This research incorporates the effect of infrasound propagation into the noise
model, reanalyzes the bias and error covariance performance of two spherical pseudolinear estimators, and provides theoretical
expressions. Subsequently, a propagation noise estimation method is proposed that utilizes hybrid time-space dependent atmospheric
modeling and ray tracing. Furthermore, long-range infrasound source localization algorithms are presented that integrate the spherical
pseudolinear estimator with propagation noise estimation. The accuracy of the theoretical analysis and the performance advantages of
the proposed algorithms are validated by simulations and an experiment.
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( Pnax =t )ﬂERA5+( h=Pmin )ﬁECM

A th LA th?
hmax - hmin i hmax _hmin ¢

ERAS
Do R g

hmin < h<hmax’

(76)

SR A 1) 17 AN [ P i 4 22 T A G R R T il
FH 5 2 A6 i Ak Uk 21 3K I (8] 7,0 d5 AH T A K
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@ = Adn,_/ + Gn,j - 9" + Vinj ~ Vin (77)
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0,, —Mn;s Qn (S‘\BCSWPLE - prop) - (én _/'ln) ZXnv
(95b)
W’ = W(Sn ("n, SBCSWPLE - prop)) s (96)

Hi, y,=po, 5 SAM B {H, p iy SAM B {H &% .
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D5 B AT B R 45 55 0 A 1 1 40 Ml 7 fe Y X3
— 7 W B KA R K, AL R W P M, T 25 02,
53 ik 2
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Cias = 77 ZH (geomean (si.1, $2, =+ » Skr)» S, Re),
k=1

(103)


https://www.jac.ac.cn

2 4 SRR T2 A BRI O AN A T8 A A R I A Al A ) sl U 0 5 ik 405

50
*
40}
w vV Vv
v v
2 v v
o v
m 30 ¥y Y v
: v ¥
® v
v’ v
20} v v v
10 : - :
90 100 110 120 130

Z % (°E)

K2 Bl E AR

s = J O (H G 5B,

(104)

k=1 I=1

Horfr, geomean () FR M BRI (E, 5, KR 0 A
k55 LR SRR B0 0 7 A B A . IRAMTE T
YA RESAE R SWIVE-prop Bk A 18 RMSE (SWIVE-
prop-th) " IR P47 Al RMSE 9 CRLB"
BrEfES .
42 MEREFKTE

A B AR B AL 3G e SRS A |uol = 3°F
o0 =3 HREE S 4.1 WHIFE . & 7
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