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ABSTRACT :
Recently there are operating the Floating Vessel with the positioning control unit in ocean. This
technology is not open to industrial society as exclusive one. In order to improve technical competition
for its domestic product. It is required to develope the relevant product like above subject.
This system consist of DGPS System, Unique Analysis, System Network, and Mooring System and so
on. Accordingly Model / Field test were carried out to verify its Function / Performance for application of
practical product.
In this development, we have prepared the successful result to operate the speedy / accurate / stable unit
as shown on this subject "Development of Positioning Control System for Ship and Offshore using the
DGPS". And also it is expected to install this product for ship and offshore unit.

£ V6 =88 & UATSF 5t HS AR
£ 010l ZXIE 5 AUCH
1LHE

DGPS2| AXEEE EUZE do L o2& A
e JHEOl A& E 4% X ZE g A o AXIE mttst) BAE 2HGHIIAE YRS
HdE8 S SHSF0 Ot AFTALEO Z VECTOR ANALYSISE OIE5IA2H HexAH
ot AXIMAHEXIIL E+HOICH S35l 6H°’I} g0l HSE = U= RS NS FEE
ATMFHEOILL HXIFAHS HL 'H%‘SI‘?. i ENZ X9 Acts A0 FREHE 0I5 &
T, XF, o0l 2ol ZLH/AE HOLA = =X5tJ| <ol =ZFS SEQUENTIAL PROCESS
o XULMO| Boisol &CH OliE S2HES 2 DGPSE 0|28 AXMA EXIE MHLal «A
oiZotn REsr s 8ol fME & 8t 210ICH
& AP ol EME = AT SAXE H
ol == |AXMAZXIOF E2=F0IC}. 2=2=2

OlOl CHEHOI BTH Xl Ofcd Z&el AR &
B fCH 2 JHES Soil HE=HNE A
HO&EXl= DGPSE ME60 &9 X L&Y

2.1 g

Mol Has 9ixio HNB slastn ABAa NSNS ALBA HE=e AFR SIS
IS 01510 BBEA OIS olsdg pe  USH L
= 9XE HOsE AlAHOoR, 25 semy O HE U L HIRAM excursion X =

_260_



o A Zee KB AA GH0IF= DGPSS SR | = o
B HMW S Process
A 2 T AAE G T HW ] W
@ oY A 220l et excursion® 0z ’Lff °fjf =
=22 9o MY ¥ WY mMe AR M [, ] [
Hald AZEYN | ooPs 0ATA ENETS
= - . AN 25l 2
® SAXIMO HLALZEAOIS winch KOS l =
Aot HERZ AAE )
¢ - CURRENT
@ HAXolad 2 A& DGPSY e ATZEHE SIMJLATG
6] o~ A
HZSIHF= CIEHOIAAAE ! o
<
2.2 Target % 2 1t BETT 1 TENSION
= = = A B ! SIMULATO
2 XN FXE HLSH 1 s &E6t)| T : R
9| 8t Target= Table 11+ ZCt. T |
- DISPLAY !
HAZDSE Al |i‘l+l°1| E
T gy ¢ A e
ot agl Y |2RR=R | T :;' SEX | g | wor [ AT o] -] wo
as | gasez |7, 2% im0 am | 2e 7 N BER
(3/5) | vg| ug e ] [I)
BT i | c
EPSE3 4] 2 Newo| | A |- Wm
5 M| 20 1 2 07| 03 026 | o T i (T)
e nE TERMNAL BOX q
: REHD a‘x:;& -MOlD!Slailhv' == E\‘Nté
gl g [Om % ° 0 S [ R P Cantol Box —
2 ilbm} - WINCH STARTER
- !
SUEL 1t 50 4 50| 55| ~ | 2& MOOHM
IFSS 10 = 1 G
- DRUM SYSTEM
s an - MOORING LINE
3l Sec| 20 60 0 60| 50| a3 | =z ,
% - == C——— —aa—
H PED)
o x:a %! @ . 5 wil @l « [F3 Fig.1 System Layout
# me Hes
L ETE
28 I/F | Mhz[ 10 50 40 50 [ 55| s 232 Program

2YSE
Table 1 Target S/WFE BX + H/WFE 35%

Target2 &#356t)| {SIH {AXEE EHEi= A
gto] X B0l 38 HAE HIHU AXSH
DES d99 AKX EFXS B 2LXE 5F
OtO{ BEHBECH E£8F EF3STE 899 XY
Ol HAXIZE ®X O/HZ EFdt= Alz2t2 2
DIGtH HZEEIEO0ler BEIEANOIXSY 382 2LXUE
o|0IBtCh. CIOIE I/FEE2 28 I/FEEEe 2
X9 S8 BFEFOEM & £+ UCH

2.3 Logic

2.3.1 System Layout

2 AXNA EXes Figlg JIg22 IAH 44
o] PART ( DGPS, COMPUTER, NETWORK,
MOORING SYSTEM ) S22 F4& B Fig 10
M2t 20l Main Process2 Option@Z FAE
Ek;

Z=082 DGPS DATAE 0|&3t
XNE mHGHLD XYHIAE =EUS
A AXIKOIE =#-StCt Fig2 of
SeECh

DGPS DATA #=4! | WIND l SENSOR—|
| | |
TENSION
8o 2 RIH & WAV
[ t I o | SENSORI LSIMULATOR l
1 7

| |
SENSOR
RRENT |
CURRE I SENSOR l ST ‘
|
X +
e I INDICATOR l

HEMA | = I
|

X YRMO STEP
H &

i

DISPLAY

I
Fig.2 Program Flow Chart

Olg! |IXINO STEPE & DEES Figd3nt 20|

SAIS Azl =
EE

FRIHOl Bt

(_

= 201, =



WindowZ A Z 0 ALEXHOIA 2 &ICEH

Fig.3 Program Window

D282 O3 ZEZ 0IFHA UCH

@ Data Receive & Mornitoring : DGPS4=417]
£ HIE& SensorlilA AFE dataE Z=1]
o 23AE5t] Mornitoringdts 25

@ Analysis : 238& DGPSE DataE EU=Z
Heto] X B0I8 AHA&tetD HSoHA L =
X SequenceE &= 28

@ Display : &&t2 X2 Moorning System
O MO AEHZE Mornitoringdte 22 0|
=9 XMO STEPES H&EI| <5t
Sequential and Back Tracking MethodE 018
St Lt

* Sequential and Back Tracking Method

STEP MAdES 8 J|2X 2AS STEP M40
=XHEQl mEgAlQlete BOIAH ZASCH 2 N
gl M= 222 ConditionE2 NodeZ EXot
O Tree 2X3IAIZ110, HE Tree LHUIA STEPZ
&0 X+ SHRAUCEH

24Ut IRIKIOl STEP M4 2 SI5HA MOORING
SYSTEMS| TSIt MOORING LINES TENSION
o BAUS DA +MB22 EHS Sequence
£ 25617 M E Fig.42 =XiTreeE S&t &

ol = gitt. 0|8

|12 29| FeedbackO|

ZRoHH =HALD Fig.52t ’s‘% BackTracking
g 88

STEP 1 [initial Condition)

STEP 2

STEP 3,

AN DN

Fig.4 Sequential Tree Diagram

STEP N, (Finished Condition)

02
J

Fig.52 Sequential Treelil BackTrackingS
A2l ZEE B0 UCH 0] & HR
Node& EHMOE &0 °'°EH 3'51“91 %‘

H

H 0
fan rr fn

STEP 1 (initlal Condition)

STEP 2

STEP3

AL D

Fig.5 Sequential Tree + BackTracking Diagram

+  STEP N. (Finished Condition)

M LURIN BELE SHAIIIDI AN =
HOIAE CHS 22 XS JIWeR 2AXIKO
STEPS M 4I5S HoiCt

- Node 12&Al, &M &0l &= STEP
Condition2 2 2| IOt Ne{5t == StCt,

—detol otA M Wt XML SELE S
OS2 DIEA3|E= ZHE REH22 126t
= Bhi).

@ Control HetEl Sequece SignalS 2
Mooring SystemOl 2L Winch& IS&t=
s

® Database : &S
Mooring System& ZS4

JI55tH #8288 £+ UAEE

KX HIIAE 2
% Database0l

@ =

= 262 =



2.3.3H/W 4
2.3.3.1 DGPS
DGPS£4lJ| = Figs0lAet 20l JIZ=21 0=
202 FEH JIEIE X EFXE AHatsl
o ols=222 Hsstn 0s=22 949
SIGNALZ J|E=9 2 23XZ 235 <
X DATAE H|AHECH.

2 XHAH EXNAMsE S RAXE AAZH
OZ 27| {5t DGPS£4ID|E AFZSHCE 0|
=9 DGPS Data= Computer2 &
Program22Z &% % Mornitoring &1 &g ¢
ML XEZ MOICH

DGPS JIZ=2 DGPS 0153

ANT ANT

d ]
RTK Receiver RTK Receiver /

/ Transmeter Transmeter
i
COMPUTER |
Fig.6 DGPS Configuration

2.3.3.2 COMPUTER
Computer= S/We H/WE SZdls &S 8
Ct. DGPS Data@ Z0I=0/11 Ol Z2I&0
stH T2 130l L2 Mooring System &
S Sequence® Network® S3t0 Mooring
SystemOfl & &8tCt.

2.3.3.3 NETWORK

PROGRAMOIAI L2 Mooring System IS
SIGNALZ WINCH STARTERJIXI &&38t)| 9
8 NETWORKJ} PAEI0 Ol Fig7d 20l =
S&Ct. Computer8 HA LULIL2E Mooring
System—7& Signal2 PLCE HXY &IIKES=2
B2CIH Ol= Relay BoxOlAd CHAl EAASZ
B2 €10l WINCH MOTOR STARTERZ & EICH.

( INTERFACE CARD |
]

=-PLC
- RELAY BOX

- TERMINAL BOX
|
MOTOR STARTER
CONTROL BOX
WINCH MOTOR STARTER

Fig.7 Network Conﬂou'ratldn
2.3.3.4WINCH

det2 HE A3l 28 MOORING SYSTEME2
Computer? Signal2 20} &EI9 XE BH
ot= Ol OIEECt 0l= Fig8 o 20| RAEICH.
| WINCH STARTER |
i
[ MOTOR ]
|
- DRUM
- MOORING LINE
- ANCHOR

Fig.8 Mooring System Configuration

2.4 MODEL TEST =8 % 3}

2 9XIHo EX2 ds8 FSBSI AGH
MODEL TESTE +&5IC. MODEL TESTOIA
£ FIELD TESTOI AtEE &% 2L JIXNHWE &
AP Z0ll 2/2{5H01 SCALE DOWNGHO! MIZatD
Ol EZ =#BtCt. MODEL TEST =4 ZX
o & =M= O3 ZCh

® DGPS4:417]2] DATA 44l

® COMPUTER(PROGRAM)Z°2| DATA &%

@ HEMSD TENSIONZSS S50 XS
HE Ao

@ INTERFACE CARDZ &X 3= 2 g
G F= BEE HIE22 MODEL WINCH &S
® MODEL DRUM 3I&

@ ANCHOROl S0{U= WIRE Q&0 2 s
S222H Mo

C}22 MODEL TEST R4 S0ICH

Fig.9 MODEL TEST Configuration

_263_



TEST= 4JtXl STAGEO| CHGHO! 212t 53| 4 =&
StALH CSl 22 ZWE LIEHHRACEH 0
Sot0 &2t AIENe E28 2 2ASIH =
FIELD TEST gt=ets Ot st RALCEH

STACE 3 ((0.5,0.)4B0|F, e 0|5)
. g
i
XM
{ Xy

m3

443896.000

% BE

ais s 367471 000

Fig.10 Model Test Resulit
2.5 FIELD TEST =8 % #J}
MODEL TEST+# ZIE EUE EFXE =2
5t &l H(FLOATING DOCK)Ol AlAES JqJ(I
ot FIELD TESTE =#oIRACt. MOORING
SYSTEMOI ?S4SE &&6HI|  fI6HH
NETWORKEXIE B ZGtRALCH.

FIELD TEST 74 ZEXQ & =A= O~0.
®~OD= MODEL TEST? Sg6tH @=
"INTERFACE CARD(RS232C 4PORT CARD)Z
2AXFSEHE ME -> CONTROL PANELOHA
HE A5 HE U JAXLSEE dE" 22 o
OlBtCh.

FIELD TESTS #*42

1. DGPS DATA%4l1t 2. COMPUTER S22
MODEL TESTZ
MOORING SYSTEM& Figl111t ZCt.

3. NETWORK .
-hd a

i

|

i

v

;Illll_‘[lllw-lllll ]

4. Mooring Systém

Fig.11 FIELD TEST Configuration

25t 3. NETWORKZ 4

STAOE 8 ({1,195 WO0IB. Steg2 SO W)

/4

- {=1,-1.5) ~H0I§
3 -smetsme
1 — wwon
—rr=— ','_,. @9 im
3 vy s (A STEP A=Y
oz ] @ cree gy

[y SIAGE Rk A1 x|
@ STAGE BE BEMT

1|l|l|]llll'llll'llll'llll]ll.ll

i

< IR YWY BM
<— uael Wy EA
&— Eu 9y Bl

Bai via min o o e
WE 12208

Fig.12 Field Test Result
FIELD TESTUI M= E’é*_l 20 2ot ekl
AXIL BHEE 2 = AUAACH 0l S
St 2Ct &gt deto AAXHOIE 53E
AALCH Fig 13= &2H0l =E& =9 HEgn

J0 & |IXIE0l 24 E0ITH

28|

2=l 4.4

curarif<rs

@ GO N A5 0 0 %50 Sacl

—__Aaxic= aus yo gax e @

HM0 WK AR

3
X
< )
of

.

05 - ® -
PO e e i i T

w240 12 2214 23 VA 2

[FF A AT A wg

ERR e e e R i W R

E oD
S-mnrw

S gt 3 S5

SRALm)

Fig.13 218 &

TESTE= 4D0+Xl STAGEO CHEHH 22 53|14 ~&
BIAUOM Figlog 22 ZME HSsH0 Ot
2 Z) IR BXO A5 958 &
QUCH FIELD TESTE AED|2t & X4 240109
Jb Al BHEZ AIBZD WHES 285610 FE
Bt 21} Rl NLE XIS 2SS AACE

2.6 NI A FO|F

2 QX Ol ®Is DGPS OHEILIS IXIJF Mgt

§98=“0

2

-

= 264 -



2 HYH0M DFEO ACIOF SHH OI0H CHEH A
X2 F2E Q8. 018 8ol AIZX=s &t
O PIXIHOI0 F2IGHK 4] MBI =Y &

= A= FE S I 12 A

3.28
3.1 Program Hl1d
2 &x<9 s/w2 &gt -?-IJ’(I S3atJ| f6tN
DGPS=4ID|2t HEE AN HFO KAXIHA
STEPE &= JIs0l EE‘EIN AUALSZ FFFO
2 H/WHIOIt Jtsatd| e 21&EY S/Wekes
ANEEE JlsS X1 JACH E& O sk

Table1OIlA 2 &= AK0l 282 & = ACHL

3.2 System 2%

DGPS DATAE dlldat) |AXIHOE «A8 =H
9| STEPE &&= S/We= DGPS #41D|2
Mooring Systemit 22 H/W ALOIOIAM DATAS
e H/WHINHE ZE8tCh. E£8 Mooring
System2 HMOIGtI| 98 Networkdt ZHEEA
Ct. DGPS==&1J| - Program - Network -
Mooring System2 S/W + H/WR4&0| & X
Hol X2 2F: P40l O ds8 S80I
?15t{ MODEL / FIELD TESTE +#5I{ WA
L ZUSES ool 2 Zu It e 22S
UACH E8t oY & AZH0 2 &2
20| 32 excursion HHAE HOLISH
=AM ML U 220 2 1
A2 ZYSICH 2 AXFMA FXSY AL
HAe Zs [AESHH S8BIH &t
2 AIDE OIS0 2X8 & UCH

Wo
+

=

¥ b

20 & x 40
FYRLUE
o < i
0 1

2

33 X8Iy

2 AXM FXo Hggot2 S 2Ch.

(O TOTAL APPLICATION : 2 A N =22
& ode U YA LN EXISHH MEE *
USH FIIL Xl Sensor£2 SEX JtsaiCt.

@ PARTIAL APPLICATION : ProgramIl} XA
o EX9 LEEE HLESSHO =X
AHE JHsdtCt.

@ HYBRID APPLICATION : CIE JlsQ m2
O30 HS6I 2 DMl B4 W50 2

O usdlss 27E + U= X2 W34
2 &= ACH
Tetd & DtHel 2=9 MZses & @, @

o NE2Z 420 2 SHES F& S0ICH

& DGPSE 0|38 4 2 i AR
AR R BHZEN BR
n; ANE & EHI}
2+

[1] &HATIRE AB2IA, % SH XM AIAHY
e, A4E39, 2000.12

[2] QHATIRE HSEIDA, HAFANL2H(SPM)Y SH a4
S/W % TISZAIE SLIHE JHY, 2I5itH2tl, 2000.11

[3] Special Data, BeelLine GPS Card User Manual

[4] Z&4=, HEBE SubSo AIRY AYA

[5] http://geo.skku.ac.kr/igis/ : A2 248 M, XEHe
On-line service &A|

[5] http://www.ngi.go.kr/6.htm : ST, SIS 4,
Itppietal SRS

[6] http://www.gpskorea.co.kr/GPS/Gps.htm : GPS
KoreaAt, ZtH® & program gkdtcc122 M=

[7] bttp://spins.snu.ac.kr/ : HSH SAFESADA,
FrEpsdy

[8] http://ns.tasilspace.co.kr/kr/Home.asp?pagename
=home : Core Technology Competence Inc,
Ipeagy

[9] http://www.nima.mil : MADTRAN X H® & program
source M=

[10] bttp://www.trimble.com : GPS ZHI&l Al Home Page

[11] d2let SAUFE AP UHE4A - FELB & program.
ptrans M2

[12] ZEHLABR, HSE, 1976

[13] Special Data, X2 2XEQ el

[14] Special Data, 28 &} % M=

[15] Special Data, {8 X 3 - 00|12

[16] HASEDA(IX ET) HAPEXS RAXNSK AIAH
IR, Y AL, 2000.06

[17] 222, ESA0E2E HOE 028 R +F2sH
o AZHO, B XSINAHSED LAS =2, 2002

[18] &=, Old NS2S MOLIES L AIAH 4T
E0 Y, SSHYM SHALABISD SAMSA=S,
2001

[19)- RHHE, ABOIE SSIUUE D NSHON e
AP, RAUN ZHHSI AN HABA=S, 2002

[20] F&4, Zug o HE 25 =24, UsH =62
S0 AABIRIEE, 2002

= 208 =



