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Abstract The developing unmanned underwater equipment can be used for underwater construction site such as
underwater leveling works. If a optical camera is applied to the unmanned underwater equipment, recognition in
underwater can be gone to low due to high turbidity in working field. To overcome this problem, a sonar will
be installed to the unmanned underwater equipment.

In this study, the resolution of the sonar and the quality test of the sonar image under high turbidity
environment were conducted. And the method to indicate the boundary of the underwater construction site was
proposed. By these results, the basic performance of the sonar was evaluated.

Key Words : Recognition, Sonar, Turbidity, Unmanned underwater equipment

1. N2 21ge tholm ol glo] j$- v ERH Ao of
2 323 Slstel Fig. 13} 2 FASFANE A

A BAF Al 2REE SEEARY R tho]  B1L k.
Wgol ofo] ~AET ek, SEAARGNA AR Fig 25 PARFRL R SEBARlt
Bl 0o S SO wE, 49 2R W 2O gE 5o 4] Sl uAelE Relagauls Lot g
Clope otAEL ClolMES e S BeHIL B A4, AolEd U fhE R So) xgr 1)
al, Aol A Aol A SHHL SFAHTES] T RUE £F ANRET] Ao|EdA AU ST

2 i I Ed N pEEAE ] oA Z1AS ARAENE AR e Sls Al
Correspondlng Author : Seung-Hyun Lee(Sunmoon Univ.)

Tel: +82-41-530-2328 email: shlee02@sunmoon.ac.kr

Received June 3, 2013 Revised August 13, 2013 Accepted September 6, 2013

4507



SErAbaly|Skal e A 147 A9E, 2013

[Fig.

[Fig.

o vk AL 9lolA 71571

B 402 "olxl A4S
ol AAES FelpFu]
Pzl et A S %n}

FQGFANITE B SojlA] AN IET] Aol

_,d
»

e

ofd

N

=

2

X

it

)

ST 5 3w AYFLES ot At A
LT e U2 oy 4 ek T gt E
TR FUE A9 A9 A WS B BaE
E2 QIste] FahetE ol gL ALl B
o 5 Glek. Tang2] S EHEsL AR S04 B L
Pepioete] 2w W AelS uhie] sk BAIE 3kl
3 A2} BONTUS ol 29 2] 21419l #7153 2
2 SISk ol Bt 8 SFolA WS
APAA ] ojete Fu3] Slsto] At £FAA
3127) Aujo] BAlstel SEAWAAL SR AR AL
gstix gt

SR AET S Aol glof top
2AEL Tefslof aleh. AN} ek £F 3G
2 WA thestel GABAL S Gk 2AE HRet
of, BARRA W Aule] Fuhe BT 9Iet e 24}
2} cre)a FAR el ARgPIel HEe B %
2 ol

g

9]9] sufo] W3 AFERZ Clausner[3]E= OIF2E
A& 0| Afo|EAMAUE 2251940}, Elena[4]= =
7H A 53 22 AR AN AR 5 e B
of Frie 9 AUYE  FAlYl A8k
Taketsugu[5]= 52470 gtz AY] Aex 3
EA|AES A o]_Q. Fo] AL} Qow fZAurelAlL

F
I

o 4 = ATE s
e nfol i QFRE AOIEATLUE ol

afol qlgte] FHEHE LS 6], WY 21 o]
89 BEE TRA[7], 20 A4 A7) 2L PLsIT 2l
st 7} S|t o] MY QoA A
3} ]—O—]o" AL 7153 hoFst Ay o W
4o olet 71658 wol St g
I ARG ZAL, FARE B2 a0 A4
} == 0]_’_‘1] ZALA 12 7] ZARS}

Aol AME 71538 Avfol| BEE o

L rji
10

e —W‘— o
(LI o ol
>

o r
o &
my
rlo
F_E:

oo
_\:-_I‘
\I

3
27

m

El

2 A¥of| AM8-H AUb+= Blueview®] 2D HEH] o]n]
%) 21} P900-90.C & Fig. 33} ZTH9). AMEE 4vte] 2}

Emlal 900kHz, ZAFZRE 90°, 12|11 o] 4 512
7Holet. s At o WA= 100mo™ ARE7H
T A4 1000mo|t}. =FAM L2 7] Aalof F]

89 g Ak 49 oln)d dufel Hlste] AR
QAL WA T 5 Glo] AAIZ WSk $5FA

o] B
£22(400cm * 745cm * 98.5cm : 7}E * A=
Zlo)ollA 4=33lgict GA] EO gl 0.54NTUS
oh o) 2717k 2 A9 Wi garow ola) At
A FAE UE 5 Utk olF F43RA]717] fI8te]
Fig. S@2} 22 §12/0] 2112 AAsI9em, 4718 o]
83k Fig. 5(b)¢} Zol At

of
o

4508



A k) N S PSR RS DRy

Fig. 62 A2 t& 27]9] TP+ gt avfoln|
2ot} 4748] TTPE AA|skal Wt oy & &
3 geld 4= 9= TTPE: 37|(7F2=7] : 9.5cm, 1lcm,
15em) ek REAPE=7} Z61A] vehd 3719] TTP ofn
A, A oujA] & Hol= 159 59& 5ot
TTPO| AAIE 4T 4= St 29 ¥, 24gAt 2
2 Iuek Aoz vyt

Fig. 694 7em =7]¢] TTP7} YEhA] 942 ol /&
ghRlst7] f18to] Fig. 71t o] GFnlEu(tegh A
¢, 8cm * 30cm * 8mm : 7}2 * MR * £ o] &3}
Aok Z1e|ar spolZ(Eb A )E dFulEd Tt
| S & 245 AEE 5 deA 24 s
Shlsf ket ol 9] o]59 Folghs flste]
FolE AU 1LSmA ]9 =2 vl Yels

o},

[Fig. 3] Blueview P900-90

]

32 1o e

[Fig. 4] Lab water tank with different size of TTPs

[Fig. 6] Sonar image for TTPs

700cm
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[Fig. 5] Installation of Sonar

(a) Location of Sonar

(b) Layout of Sonar & jig
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[Fig. 10] Lab water tank under turbidity of 26.4NTU
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[Fig. 11] Sonar images for variation of the distance

© (d) between aluminum plate and pipe under
[Fig. 9] Sonar images for variation of the distance turbidity of 26.4NTU condition

between aluminum plate and pipe (a) aluminum plate only (b) 30cm (c) 20cm

(a)30cm (b)20cm (c)10cm (d)7cm (d) 10cm
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[Fig. 12] Nylon rectangular frame

[Fig. 14] Nylon rope test at quayside

[Fig. 15] Sonar images for the nylon rope
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