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Abstract
= 10 AT 22 Y T B3| 22/
LO|4AFH(USV, Unmanned Surface Vehicle)&
JHYSIACE IHY & Fl+4H-0f = CHfot ALE
A5 | I3t A d(Jig) H2E ANEHSIACE. JHLE
FRI+ Y2 otollw S A Q2 A|ASHR SN, 7|2
THELHEl THEM(Monohull) L] 2QIZARA CHH|
E3(Rolling)0| ZAgHE ECt &F20ll= S E
CIO|E1E 3D 1L O B 1155t FX2| ALEQ0E
JHLE A=lolct

In this paper, we have developed a separable USV
(Unmanned Surface Vehicle) for terrain surveying and
searching. In addition, Jig is adopted to mount various
kinds of SONAR. The demonstration was completed for
the Korean Navy. The developed USV showed lower
rolling loss than conventional mono-hull. In the future,
we plan to develop post-processing software that
processes survey data in 3D graphics.
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1. A=
Folo]5 A (unmanned vehicle)$ JF&74S Q14513 AAFE A}
TErsto] ol A1, WAL Y S ST 5 U ol AR Hel

d

_%_

}. Hl=o A= =& (drone) o] FR17] AAE A s, =i oA = 423
2017), 55| WelFY FHS GYslel A Yor|E Ak st o]
gk gots Aol B o= w1971, delEE, #9058 (unmanned
underwater vehicle, UUV), F-915=41 (unmanned surface vehicle, USV)
542 9l0] ool SgElolor T Wa vt ok B9, FASAHL B
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Fig. 1. Market size and prospect of world autonomous
vessels (Unit: billion dollar)
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Fig. 19] *1]74] A2 A AR A2 ARG
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W) AR B 20 RS FB AT
Flof A= AT U AR 9] W84S mhefsto] A 4]
FEUFA Y 72 AR R EET B Y fE
S B A BRI, A
A EZ9 dA Lt o W ALt AT
A TS ATt A1 7] A 710l et
SIEHs][6]. AHe A B2 3 g USVE it
sfof UV 719 HIstT, UsV, A4 28 (ground
control system, GCS), 2% S/W 5 A A& 7S o] A
TollA HYstgl o, 7idkE usve E-8-5te] a5
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o]-gsto] Gesoll BA == ABSTE E FM HE S/WE
ZNLSFATH 8]

(b) GEOSONAR 200
Fig. 2. Two types of mono-hull USV
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Table 1. Rolling in surveying

Way-

Point Latitude

Longtitude Depth Roll Pitch

35.110405 128.8888346 0.47 -5.711609 4.063884
35.1098398 128.8886964 1.12 —6.529722 4.212924
35.1098581 128.8887025 1.12 -2.556271 4.603505
35.1099006 128.8887075 1.16 -0.787103 5.047585
35.1099379 128.8887094 1.19 -5.404314 5.083509
35.1100048 128.8887127 1.18 -2.13142 4.633179
35.11003  128.8887125 1.16 -3.61496 4.845548
35.1100757 128.888713  1.17 -2.273399 4.621414
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Fig. 3. Early concept design of catamaran USV

Flg 4= AR AIT1E 3D ZUH R Esto] 4AE 4
SIS HolET} S5, 41719 29 oA A (ma-
ch1n1ng center, MCT) 2} }o] o] 7] BFA 71-5-(wire cut elec-
tric discharge machining, W-EDM) 7}&-5} 2. 2 A2} v|-&-
o] ot A%t 7|5 AT DAV B3P FRA 2
A, A0 &, 20 B84 55 A5 o= Aotk

Fig. 4. Design verification using 3D printer

AAE ASdedAIM gt At agzes
2ol 7Hs3HA], Aol A d == HiAl o] A B g2 A

A, Y2 BEARIAE HSE 287} Utk Fig. 5=
3D ZHE 2 9 A 10 &1l 33F54]7] (single beam

echo sounder) & &5t 7]15-& AS0=dAE Ho&
ot 53], 21719] %% MCT 5 WEDM©. 2 7|53t E &2 A2}
ul.go] T7jo| B2 AT 715 1% WA B asi.

Fig. 5. Single beam echo sounder mounted on jig printed
3D printer

Fig. 69 3D ZHH & 0|83t A S HAE AR 2%
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AIE YT S Ao 7F S017ke F29] 0]
£ S5 5A) AR & et g4 oho| 2 AR o RS
HEo S AATFARE T 9HE A A 9] 3711500 x
300 x 350(L x Wx H/mm) o], 417 9] vl =22 50kgo]ct.

Fig. 6. Final design of USV and Jigs
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2 A28 W8] eket e 0.2 44 ol .51 o]
512 2f9ict, olela 2AlE shaat] skl BEE )
2517] 5k LB AR 3D LS TEIIAC. Fig 7
L 3p ZYEE 0] 85le] AAE &8sl 1YL Hoj=
¥, 228 0] $A2IS olo] niAEE gag Ais
RO, Fig. 89] T2 olAElS o] gojo] MRS %
o] I BE A2 ARG ATE R

(a)D printing of master
Ve

(b) Completion of masterpp‘oét—processing

Fig. 7. Master printing and post-processing of hull
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Fig. 8. Mold for hull production

TRt 20hE A1) S1at 41719 AARS MCToHW-
EDMO 2 HAF8 U0l 27442l AL6061S 0] §51] 7]
APLg sk HhsEel oek A 4 SRS 9iste] QFtAke
(anodizing) & 53tk Fig. 901 4 219) 7] A5k oF
A} B S S 2 ARE L el

Fig. 9. Jig machining and anodizing
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Jotal, A-Aof TAZZAFA] (inertial measurement unit,
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283t =5 9 gMof A= way-point7} 2| 2t 0 & v 2| &
oz A4E 11]1}3101]*1 Ag|A|Ao sh= 97 Ert. ARk
585 FAdlol= AR A AA=E 2

(b) Completion of master post-processing
Fig. 10. Separate structure for convenience of movement

Fig. 11. Turning test in sea area (clockwise rotation)
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N FR1e37 2] Al 2 Table 200 A AISF ATt AdA]

= FRP(fiberglass reinforced plastic) 2 #|0]o] 2~40]|H,
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W x H/mm)O]
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A Bl E 2l 24 15Aho A 2o 120Ah7HA] A7}
7Fs3tH, AA] 60AhE 7122 4 73t 2= 2
30km, Pt SF HIee= 2knolth

Table 2. Specification of USV

Boat Hull

- Material: Fiberglass Reinforced Plastic, @20}z X|1
- Body Size: 1500 x 900 x 420 (L x H x H/mm)
- Weight: Approx. 16 kg (Excluded Battery & Pedestal)
- Operating Distance: 30 km Max.
- Cruising Speed: 1.0 m/s normal (2.0 m/s Max.)
- Operating Hour: ~ 8 Hrs @ 12 VDC/60 Ah
- Power: 12 VDC Battery, Hull 30 Ah
(HHEI2 MY 2 82 1 7hs, ZITH 120 Ah)

Propulsion

Motor Type: Brushless, 6-20 VDC, 300-3800 rev/min
High—Power Brushless Electric Speed Controllers

28 1cm+1ppm, 22 2cm+ 1 ppm

Wireless Communication Module

Dual Radio IEEE 802.11a/b/g/n (2T2R 300 Mbps) +ac (3T3R 1.3 Gbps)
300 Mbps + 1.3 Gbps FM £

%|1123.8 dBm &A1E3, £|10 -96 dBm AT E

Max Range: 2 km

»
<
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3
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1550 2 3o Bl aE
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AU, AV FEANA 28], T HA A 2

ol Ol E (wireless ac-
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Ake A 20] T el S9E417h g2kE Ake
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Fig. 12. Jig structure for mounting SONAR
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Fig. 13. Sea area survey test (USV & GCS)
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(b) Survey result - 3D Profile

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44
(c) Survey result - 2D Profile (depth)
Fig. 14. Master printing and post-processing of hull
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