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Range estimation of underwater moving source using
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ABSTRACT: When measuring the radiating noise of an underwater moving source, the range information
between the acoustic source and the receiver is an important evaluation factor, and the measurement standards
such as a receiver position, a moving source depth and a speed are set. Although there is a method of using the cross
correlation as a method of finding the range of the underwater moving source, this method requires a time
synchronization process. In this paper, we proposed the method to estimate the range by comparing the Doppler
frequency difference of the theoretically calculated multipath signal with the Doppler frequency difference of the
multipath signal estimated from the received signal. The proposed method does not require a separate time
synchronization process. Simulations were performed to verify the performance, and the ranging error of the
proposed method reduced by about 95 % than that of the conventional method.
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Fig. 1. Structure of matched filter bank.
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Fig. 2. Geometry structure between a receiver and
source.
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Fig. 3. Geometry structure of multipaths.
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Fig. 4. Flow of the proposed method.
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Fig. 5. Sound speed profile for simulation.
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Fig. 6. Setup for simulation.

m, 50mef v 5. 0.7, 417]3= 44 S0me] $14
3o o] Falrkin 7Pyt n AE B3-S Fig 6°f Lt
ERgleh. $417] Afol9] Al 2227k $41710]
71 ZHTHCPA) 712191 S0mez B}, 0] 7% ©
EHE $41712 0molA] 50 m7HA] 5 mise] &
O[553 2.0 2 /g AL B4 Fut
130 KHz9) PN 4152 AHES1EIL, $41415.9] of
Z 1 KHZ2 2 KIS AHESH T

1 KHz T %:0] PN 4152 4417] 7} CPA 2| Zel
A 30 mel] 1713 912 o) mOj AR o) w9 A
& Fig. 7o) U Qi) B 340 Antaie
=l o) A BAQ o AR Al5o) 2o
A7)0 o502 QIet EE e Fug ghe 24T
% 9tk Egs. ()9 (0] €J3] o] 2H 0.2 A5 =
o o] Ahol i 3 A A4 &= 200012 Hy, 5
WA Al A+=23.1367 Hz, Al HA] Al A +=25.5335 Hz =
AFEEGT B E o] ATEiE S EY R
s4-2] 2ol 3 WU LA 19Tz, 5 WA A=
23 Hz, A 1A AA = 25 Hr 4 5l e, o] 2]
O|24 0.2 AHEE wk Futs 2ol ot BB P

12

The Journal of the Acoustical Society of Korea Vol.38, No.2 (2019)



158

Range of transmitter

< Proposed method
—*—Conventional method

140

o o o
N < ©

(zH) Aouanbu4 usjddog

(o}
[¢e)

0.45

0.4

0.35

0.3

Range of transmitter [m]

Time (s)

(a)

(a)

Range of transmitter

@ Proposed method
—+ ~Conventional method

140

120+

o o o
[\ < ©

(zH) Aousnbu4 Jseiddog

o
<5

0.45

0.4

0.35

0.3

60 65 70

Range of transmitter [m]

55

Time (s)

(b)
Fig. 8. Comparison of range estimation performan-
ces. (a) Bandwidth: 1 kHz, and (b) bandwidth: 2 kHz.
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