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Artificial Intelligence Computing Platform Design
for Underwater Localization
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ABSTRACT

Successful underwater localization requires a large-scale, parallel computing environment that can be mounted on
various underwater robots. Accordingly, we propose a design method for an artificial intelligence computing platform for
underwater localization. The proposed platform consists of a total of four hardware modules. Transponder and
hydrophone modules transmit and receive sound waves, and the FPGA module rapidly pre-processes the transmitted
and received sound wave signals in parallel. Jetson module processes artificial intelligence based algorithms. We
performed a sound wave transmission/reception experiment for underwater localization according to distance in an actual
underwater environment. As a result, the designed platform was verified.
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Table 1. Experiment Settings
Details

Place Jangseong—ho, Jangseong—gun

Date 2020-04-05

Depth About 2m

Duration About 2~3 hours

Purpose Sound wave reception test

A5 $8)  Pinger$}

< HXESY
Hydrophone 3Fe] AglE oF tA2(Gm °oU)E FA
A

[e)

-
@ eolA gte] 4 AYE St 94
22327 Hydrophoned 44 A3E =A%
= a9 29 gon A daid Surt A
e} 018 & g} =2AH TFEEE= 1/10S 185

Olt
_‘_4

N:
—|—' e [‘Uh(, 1’0

=
3}
1=
=g
A

s}
wel 18 2004 FAE A x10 o] AAl 4

iml

121



JKIECS, vol. 17, no. 01, 119-124, 2022

Aot} 17 394 Pinger?t Hydrophone 719
AYE ¢ B0mE A el A &3] F5al A

cl;
3o A2 Fdod 4 gty Az

09Vppom =72 AgdA =43 Ak div] oF
12 A= 2 o] FAHUNGY. 28 4olA=

°]

Pinger9} Hydrophone 7te] #AglE& & 100mE FA
ok el Sake] Fal Y ARE g9l
Atk Al A wwe 046Vppom, 1

AE ol A #E5HA Fodrt FIFE 15kHz
2 e 43 veke 93-S I & A

Sampling time

a2l 2. 242l Gm oluf) STt FAl HAE
Fig. 2 Short-range (within 5m) sound wave result

L

Sampling time

T2 3 50m S A HAE

Fig. 3 50m sound wave result

100m &3 $4 B 2EdAe] A5 Asts 2/77}
= A F19 Transducer 7rell =3 o] B
efol AA LAY Sk vt AFEA
HkALs) So] AlE Ao’ =" a9 5
485 43 T A g5¢ 98 & o
3

500m T} 1000m ] 54 e

[e=

122

Sampling time

a2 4. 100m 24t =4 H2AE

Fig. 4 100m sound wave result
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