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ABSTRACT: The Matched Field Processing (MFP) is an estimation method for a source range and depth based
on the prediction of sound propagation. However, as the frequency increases, the prediction inaccuracy of sound
propagation increases, making it difficult to estimate the source position. Recently proposed, the Frequency-
Difference Matched Field Processing (FD-MFP) is known to be robust even if there is a mismatch by applying a
frequency-difference autoproduct extracted from the auto-correlation of a high frequency signal. In this paper, in
order to evaluate the performance of the FD-MFP using a horizontal line array, simulations were conducted in the
environment of the East Sea of Korea. In the area of Bottom Bounce (BB) and Convergence Zone (CZ) where
detection of a sound source is possible at a long range, and the results of localization were analyzed. According
to the the FD-MFP simulations of horizontal line array, the accuracy of localization is similar or degraded
compared to the conventional MFP due to diffracted field and mismatch of sound speed. There was no clear result
from the simulations conforming that the FD-MFP was more robust to mismatch than the conventional MFP.
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Fig. 1. Diagram showing configuration of a hori—
zontal line array at depth (150 m) and a sound
source at depth (150 m, 200 m),

The Journal of the Acoustical Society of Korea Vol.43, No.1 (2024)



32 upg, w5,

500 - \

Depth (m)

1,000 ¢ \

,500 " . . - i
1,450 1,460 1470 1,480 1,490 1,500 1,510 1,520 1,530
Sound speed (m/s)

Fig. 2. (Color available online) Sound speed profiles
used in this study.

}‘I‘;E} j«ﬁ# =] A A5 54
FAlIEA o A 5ol o1 7] we]
SAS S S0 A4 vhE A ekt o
2 S A8 sl ARg gt s A 2] S5
¢ =1,606 m/s0] 3L %15% =165 glem ™ 283},
LS AA T A= ¢ =1,610m/58}t p =1.8 glem® S &
83k A5A o sigshs o S5 Fig
25 W, 200 miErh B2 4350 A KOTMO| 739+
Ajo] Z71ele R A AR W XBTL| 735
= A Hekshe 27t Bl Fs2] s
2 Tt o] s FA sl 5ol sxH et

rl

‘

74 7} 87 ] %ol 3% 5H= KOTME} XBT=
A EZ ol A A Ko7t ZATE. ool 4
o] WhlEl 94 720] Holiz Suto] s wkA}
U eiTole] 4 A B2 gebA stol, B
31215 183 v 245 A5 o} BA S Ao A=
ThE STt Uk o] 2.43H0) felo] Hirk

S919] Fahgt 1 kHz ~ 3 kHzo| 11 th i Eo] 2
KHzQ) e ool o, 54 Fukss £ 100 He 7440
2 2007]12 MeNsla 2} Z2up: A £ 2 Hz ~ 796 Hz
4 $10lIA] 2 Hz 2HA 0. 2 2 §3)ek.

S Al ol 2415 S A1F 0] mojoli 914
2 kA A 75T Krakend " 81 185}
S, BA S AR wh 7 A4k 715 B Bellhop! 2912
ARSI 4241415 O A A T S S AR Ao 4] A}
85 melo] the] u o] 23] .3fo] oJ5t 243k
o] EAYE 4= 901}, 413} 3173 4] ray-mode analogy
ol o3 1 ek 2hrhar AZkac

RS M43 M1 (2024)

500

Depth (m)

1,000 §

1,500
0

Range (km)
(a)

500

Depth (m)

1,000

1,500 &
0

Range (km)
(b)

Fig. 3. (Color available online) Sound propagation
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