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ABSTRACT

In order to successfully detect and identify underwater targets located on the seabed, unmanned surface vehicles

(USVs) typically acquire acoustic signals with a side-scan sonar device and reconstruct information about the target

from the processed images. As the quality of the side-scan sonar images acquired by USVs depends on the

environment and operating parameters, using modeling and simulation techniques to design side-scan sonar devices

can help optimize the reconstruction of the sonar images. In this work, we study a side-scan sonar design for use

in USVs, that takes the movement of the platform into account. First, we constructed a simulated seabed

environment with underwater targets, and specified the maneuvering conditions and sonar systems. We then

generated the acoustic signals from the simulated environment using the sonar equation. Finally, we successfully

imaged the simulated seabed environment using simple signal processing. Our results can be used to derive USV

side-scan sonar design parameters, predict the resulting sonar images in various conditions, and as a basis for

determining the optimal sonar parameters of the system.

Key Words :
Vehicle(F-15-/379)
1. M &
Az RA5E, FAGFE 5 AN 8uE
FRASAEFS 47| ddom <la] ARk

* Corresponding author, E-mail: belfre@add.re kr
Copyright (©) The Korea Institute of Military Science and Technology

40 / At a7 %28k A A2l 4152018 24)

Side-scan Sonar(FW AW, Simulation Based Design(A]E2]o]4 7]8¥F A7), Unmanned Surface

°
o
2

)
=
b
[
N
s
N
lo

o NE o pE S
N
N
ol
ol
rlr
4
=
)
il
24
:?1:',

2
fE o

o

o
toby
o,
N
off
fo
T Py
A 02N N ox [t

2o



)

Ol

ok
)
hct
&
X

"

HE:

filo

i mﬁ
rsi'
)
£
_A_:
X
=3
gg
L
> o

SFAE| W o= %6 4_]}\-]
|9

s|AH A et TR BAAES %
W= 1950 d el vl elftell ojsiA FHE= A
AlE SWFAMU(Side-scan Sonar)E A|Zto 2 FH
M g 7 AU K(Synthetic Aperture Sonar)ol] ©] 2
ZIHA 2 e Al BtEE R8-S
*L*OH oy J—Eﬂ 0}01 AA L E I St 53,

3
=

=

FApabe $ANEE GATAF SSgon
=

gl =

%‘f%"} ]’]';g‘ﬂ]ﬂ' Ti

I2x

/\}6& T, oﬁ?ﬁ‘l‘ R TR e ¥ E
o] gste] A FHE TEHor A= T
saue] 3 FREA, AHTORERE ofu el RIgEok
olxm= de] &-guar Jeb,
wALAge AR 5
aFehs Qe 4eHor AU st a7
o HAste A7) Bes. 5, o
s Al 2A] NBAAE S F, F24
AE olgd F2ARNRS B3 71T
544E gstolof o, AFHow *Ml*é?ﬂ% 3
ato] A|2ES 0}0401: k. 3k %
AR Aole & gle AU ‘a%zn%, S
Aol Azwl A4 1017} 2R BAE AT, E
3 AJ7F 9 oB]gA o

2
N
>,
B
kv
rlr
113
pec)
ol
o

3
B, FALNAE SUFALGE AW S
e welshs @7k A
o s

Jor o

fr 2 ot 1O KK rR Jd o o

!
g
> o
2,
R oo
L) )
N
[o
4 N2 e 2

[ox]
AR
¥ oArelAs FAsE 'l SRFA LY AT
3+ al

Al o)A 71 HP

B SRFALY BUES B B e gaadA
AL T & Aglov], SUHeE A 7
S8 982 L Auwge] HRA0 e A
g wolgoms TR TAl STl
HAE 9% AHel Wes mEeludt st

2. EUFALLL 2HE DA

I B SHFARYE 2
A& Fig. 1914 Yelye= @4AES a18shoof 3hH,
AAAG el =4t s FErde %
shate] 9)AAACE ). Thgow AA FAsgAe]
ARl 08 A NEALE 2ot 8o, ol
=] FA) AJ2He gid $82AS HA

a5 ‘RAE% A8k oF gt

2ol4uy
gEE L]

Fig. 1. The consideration factor of side—scan sonar
modeling
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Fig. 2. Work—flow of side scan sonar modeling
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Table 1. Trajectory input window

#1 #2 | #3 | #4

Start Way—Point (X)
Start Way—Point (Y) 90 | 40 | 10 50
Start Way—Point (2)

0 -10 10 20

20 2] 2] =2

End Way-Point (X) -10 | 10 20 60
End Way—Point (Y) -40 | 10 | 50 | 90
End Way-Point (2) 2 2 2 2

Speed [kts] 3 3 3 3

Detection Range [m] 150 | 150 | 150 | 200

Number of Beams 3 3 1 1

Pulse Type (0:CW/1:FM) | 0 0 1 1
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Fig. 5. Trajectory: (a) top—view and (b) side—view
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Fig. 6. Verification of beam pattern: (a) simulation
results and (b) comparison with water—tank
test
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Fig. 8. Modeling procedure: (a) raw signals, (b)
processed signals, (c) converted pixel value,
and (d) generated image
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Fig. 10. Example of first surface return signals
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