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Abbreviations

2D Two—-dimensional

AIS Automatic Identification System

COG Course over Ground

dBi decibelisotropinantenna

DGPS Differential Global Positioning System
DPM Dynamic Passage Model

DPP Dynamic Passage Plan

DUKC Dynamic Under Keel Clearance

ECDIS Electronic Chart Display and Information System
ENC Electronic Nautical Chart

GGA Global Positioning System Fix Data

GLL Geographic Position — Latitude/Longitude
GPS Global Positioning System

HDT Heading, True

HRP Attitude information : Heading, Roll, Pitch
IEEE Institute of Electrical and Electronics Engineers
IPPA Innovative Portable Pilot Assistance

Iu Instrumented Unit

MarNIS Maritime Navigation Information Services
NMEA National Marine Electronics Association
NOAA The National Ocean Service

NPSS Network—-based Pilot supporting System
PBU Portable on Board Unit

POADSS Portable Operational Approach and Docking Support System
PORTS Physical Oceanographic Real-Time System
PPU Portable Pilot Unit



ROT Rate of Turn

RTK Real Time Kinematics

SOG Speed over Ground

UHF Ultra High Frequency (300~3,000MHz)

UIU UserlInterfaceUnit

UKC Under Keel Clearance

VHF Very High Frequency (156-162 MHz, maritime)
VTG Course Over Ground and Ground Speed

VTMIS Vessel Traffic Management and Information Services
VTS Vessel Traffic Services

WAN Wide Area Network

WiFi Wireless Fidelity

ZDA Time & Date
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A study on the Portable Docking Support System

by Lee, Jin suk

Department of Maritime Traffic Information
Graduate School of Korea Maritime University

Busan, Korea

Abstract

The size of the ships involved in international trade has increased
dramatically over the years, but many ports have been unable to match
the increase, largely because of the huge costs involved in overcoming
topographical constraints. The result is that the operating clearances
have become progressively more restrictive. However, even where
major capital works are cost-prohibitive, new technology can help by
providing a plan view of the vessel's position at all times, allowing the

pilot to manoeuvre more precisely than would otherwise be possible.
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Although ships have become more automated, pilots must still rely on
their own resources for critical information during pilotage. The pilot
brings local knowledge and ship-handling expertise, but often has to
cope with not only be unfamiliar but is also potentially unreliable. Under
pressure, the system can break down sometimes with catastrophic

results.

In most situations, support for the confirming the position and
predicted movement of the ship is done primarily by eyes. Ships which
are ECDIS—fitted can provide a real-time position display but the quality
of the chart is often uncertain and its scale not always appropriate for

harbour work, and few ports have proper ENC charts available.

For these reasons, we proposed the PDSS(Portable Docking Support
System) that seeks to develop a technology demonstrator portable pilot
equipment for the first time in Korea that can receive data from a
shorebased system, such as track and environmental data, and thus,
together with its stored data, and, at sea, other vessel's AIS, display a
comprehensive traffic image. The equipment will meet the user's needs,
be stand alone and function autonomously. With a variety of
communications Interfaces, the equipment will also be capable of
transmitting back to a VTS centre data required for traffic and port
management. The effect will be to improve both navigational safety,
reduce voice radio communications and provide a beneficial impact on

the efficiency of traffic flow.
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- Fraser River (British Columbia), Columbia River (Oregon),
Mississippi River (New Orleans), Scheldt River (The Netherlands),
Rotterdam(Netherland), Halifax(Canada), Houston(USA), Tampa
Bay(USA), Antwerp(Belgium), Le Havre(France), Napier (New
Zealand), 12|31 Queensland (Australia)

e PPU Maker(Nationality)
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2.2 DUKC® SYSTEM
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o Brisbane, QId (1996)

o Bunbury, W.A. (1996)

o Geraldton, W.A. (1999)
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3.14 Dynamic Passage Modelling & Planning
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=74 dlolH AYFA = AIS FERE Hst % dol F2l3)=
7153, vk A zdgol A FA1g Aduke] 9X] ARE AGEE Ve
FP3th. AIS F217]= dlelH }x] 2] USB ports} FA4 oteu=

127
dolE A2 &39 LAN portell 2+ 2t 25 3o

Auk oy AHBAA= GPS FAZIZHE EA QA AR}, S A
HMEAS B3] AIS ARE NMEA 213 whalo gz o}

<#¥41> HW 74 € 7%

A4X| F+A4 7 =
ol ¥ m AIS AR g
Ae]ga] | m duk AlAgol A FAlE AR AR KA
[e]
- oy . | ™ PM-SECH4 A3k FAdbEl Y, AP-5131 Access Point,
e
m 3ol A 3P (90X coverage) ©17F FA Al Ths
AIS §417] | m B} AIS HE 441
m PDSS ZF 1 AHx 2 Ay
o] i} i
L ICEE N
2] A )
m AIS AE Az
A aPS m 1}9]1%], Heading, ROT, COG, SOG &%
Lan | ® NMEA HAA A
Ly e - GGA, GLL, VTG, ZDA, HDT, HRP
JRT = PM-OM16 X34 <tely, CB3000 Client Bridge,
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1) % A=H

<a¥Y 42> §4 Al2H AR B

=7 dleolH AgAAE FA GEUe AIS FA7IE FAl A2 s
HolEE Astejol slmg x4 TE=Z USB 20 271 o7 &4
LANS AY3le =ERS ARSI 283 W2ert 1GB ol3kel A
FEE AR A9, AIS AR AUl 9% FHE FAl] g slHA
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T dEHlvE EYe} Acess pointZ A E] i

5 £ Eol7] fal AFE GEluE ARSI

e AP GElde 7] FEFE el oled
A

FAlo] sbesttn 2 AA AFelME Aol

<¥4-2> AFAY dEY ZA

2dd PM-SEC14 AR
Fu4¢ g9 2400~2483 MHz
LU= 83 MHz
e Y o] 5 14 dBi
H = H:90°, E: 15°
F/B >25 dB
VSWR <15
Hd =Y 100 W
A& I N-Female
=7) 600*160*90 mm
A 25 Kg
24GHz UNII
24GHz ISM
24Hz FX 8 A|2~H)
g IEEE 80211 gbn A
WiFi
Wireless Internet
Provider
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Access Point~ 41 LANZ 74 HEL| A Alo]E& AZA3l+= Bridge 9
&= 5= AHIEZA Hd 54Mbpse] HolH AFES 7HAAL Utk

e FoA HE vle} o] Access Pointe] ©H|ol¥ HEE-E IEEE A
4 o] wekA atolz}h QUth IEEE 802115 #A]l F2 2ole 4
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=24 80211 b/a/g/n W2 So] Uth
S A 2"Hel =EEBT Aceess Point, 18] FA StH U] ZEO 2

A dste HE W22 IEEE 80211g W2 o2 24GHz Y4 54Mbps

o Helg AFE £=5 7 o] AFELS S A A 2" BEE

<3 4-3> Access Point A A

w2 g AP-5131 ARR

A o] & Metal, Plenum #] ]2~

A /37 0.88 Kg / 135 * 240 * 45 mm

A5 2= 20 ~ 50C, 28C IL%E 2438m
A o= 40 ~ 70T
IE | A% 2438m(28C) ZF
214373
FE | 5-95%(%E), 5~85% (K )
At 22dBm
802.11b
£NAY 19dBm+/-1 dBm@1, 2, 5.5, 11 Mbps

19dBm+/-1 dBm@6, 9 Mbps

18dBm+/-1 dBm@12, 18 Mbps
17dBm+/-1 dBm@24, 36 Mbps
16dBm+/-1 dBm@48, 54 Mbps

802.11a - 6,9,12,18,24,36,48,54 Mbit/sec
HolE] $AIE | 802.11g - 6,9,12,18,24,36,48,54 Mbit/sec
802.11b - 1,2,5.5,11 Mbit/sec
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Memory DDR2 800 2GB
R A 226G HDD
e FEEY | ATI Mobility Radeon HD3470
T 35.6cm Wide
LCD
= 1,280*800@32bit
4 1Gbps LAN
Al
Ll Intel 802.11(a/g/n)
71t | EZXE USB2.0*3, eSATA port, IEEE1394, Lan, 9-in-1 A

GPS 41712 AH&§F PolaRx 2@ ZFH|= GPS tHlv 2715 A28
Auke] 9]%], Heading, SOG, COG, ROT %<& NMEA HA A& X1H]
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9] Heading, Rolling, Pitching &7°] 7}&3dte] ¥ oy}l AAl A

ofol= Mg 4 Atk

NMEA= "= s Ax T4 3o At Aed REIH =N
A

T2 oA Agete ARG ARE wsd = =E 3

F2lolth o] Sentencez} T HXAE 7HEY #RISE FAH 3]
o Az Yol SAHE T FrldA LSt Aso) g FRE
i Aok

_80_



o] GPS F41719 AsddAx & + Axo] DGPSE main UHUZ A&
& A% A 2aE 0.6m oo, Heading & xF= GPS ¢HHIY 7HA
of wal xtol7b AN AL 3mE A 01=29 LAHAES zZteth
o] @AY= AL dubE = QoA FAA Al 2R Lolx

g+ WA, Docking &Y 5 F o AL 9x ARy} desiod

guto] RTK 7|F=& AX st Auloq ALSE = JQEE HAu]|E zt3

oo} st}
o] A= main HEIUYE DGPSE, sub SHHUZE GPS QHEIUE
a2 A

Abg etk Muto] Aul 2 Huby BEole] A7 o2 =35

o,
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07m 227} =& &

Septentric

satellite ;
Navigatioy,

Septentrio

satellite navigation
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&

PolaRx 2@
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<¥45> GPS 417 EA 2 A%

= 5 Alol GPS¢} SBAS 487) Channel +3% 715

= 1~37) GPs <HEHU= s/ FH9 4 Ty g4 F4
- L1/L2 A&

- 9A, 1x Y (A AR 7))

- AF EE $£FoE Y BY T

5 A | - DGPs A
= 47} serial port (RS232), baudrate 115kbps ©|/¢
- NMEA v230 A<
» SBF (Septentrio Binary Format) &
- Z3H 3EA] (671 LED)
* OEM HE=
= DGPS Base station
» RTK (main ¢FE|L}
A AL - RTCM v22, 23 == 3.0 /=4
- FKP (Referene Network compatible)
- CMR 2.0
« TCP/IP
Horizontal Vertical
Standalone 1.1 m 1.9 m
A = SBAS 0.7 m 1.2 m
DGPS 0.6 m 11 m
RTK lcm+1ppm 2 cm +2 ppm
&% AZ%E | Standalone 1.5 mm/sec 1.9 mm/sec
qd = QeI 34 Im 3m 10m
- B Heading 0.3° 0.1 0.03
Pitch/Roll 0.6 0.2 0.06
Cold start |90 sec ©|W
Warm start | 55 sec ©JU] (resetA] 20sec ©|W])
=2 A|7F Heading/
Attitude = | 45 sec
£
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3} QFElLFS} Bridge® T8 E o] low Aduk QHeHu=E
© S4% 29 FAFE QEHUE ARSI AT olfre Fal T AR
= A= ot A& w2ela H3E e
sAlo] 7hedt FAFA HHUE AMSEt= Alo] wighA st

H‘I

o gtelbE FAFY rEUYNE BFE et oS3} T3k of
G4 crelte} vlate] APolA BIstAE] A 150
$ E400] 5o

o|

<¥4-6> A} T4 Qe LU A

Fy¢ oy 2400~2500 MHz
SE Y ol 5 155 + 0.5 dBi
T 360°
A
T3 11°
VSWR 1.5:1 max
A & 50 Q
A4 50 W(cw)
A& F N-Female
3 7 120*25 mm
5 Al 20 Kg
2% | 40T ~ +80C
};Z F= 100%@25C
= 180Km/hr
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A otHve] Fu4 gl9o] 24GHzo]==Z Client Bridge® IEEE
3 2b-sstm olwf Ho Qe Y o] 52 3dBiZl ®© Tt H o]
B AEEL 802.11b Aoz AFd H$, DSSS(Direct Sequence Spread

Spectrum) WA 02 WMZEE o] ATy} AFEHEZ 54Mbps7t E ).

.
Dsss@ fae] Aol Fusrt we UAY AEE Faho] F447)
£ oagEa Mg er A5 24 oy A5E 27 ER W)
of g FuF Ao FANA AEAIE 5FS AT Ak

<34-7> Client Bridge 74

2.4GHzol| A= 3dBi,

Z o} ol =
Aol LE <5 5GHzol = 4dBi

Z2E=2 A9 | TCP/IP, DHCP

IEEE 802.1d
IEEE 802.11a
34 IEEE 802.11g
IEEE 802.1x
IEEE 802.3u

802.11a : 4.9-5.9GHz

4% Fas
°© T 802.11b : 2.4-2.5GHz

LAN 172 One 10/100 Base-T

Ethernet Frame | Ethernet I dhk IEEE 802.3

IEEE 802.11a : 54, 48, 36, 24, 18, 12, 9, 6 Mbps

IEEE 802.11b : 54Mbps/DSSS

IEEE 802.11g : Orthogonal Frequency Division Multiplexing
(64QAM, 16QAM, QPSK 121l BPSK)

Data Rate
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42 PDSS #5 43 9 Ay}

421 29 W A4

PDSSe] A %
39 PDSS ﬁ@}

<#4-8> 3y F8 A

MAIN ENGINE

SHIP'S NAME HANNARA
WHEN BUILT DEC. 23rd. 1993
CALL SIGN DIGV
KIND OF SHIP TRAINING VESSEL
NAVIGATION AREA OCEAN GOING SERVICE
NATIONALITY REPUBLIC OF KOREA
PORT OF REGISTRY | PUSAN
OWNER KOREA MARITIME UNIVERSITY
BUILDER DAESUN SHIPBUILDING & ENGINEERING CO., LTD
LENGTH (LOA) 102.70 M
LENGTH (LBP) 93.00 M
BREATH (MLD) 14.50 M

SHELTER DECK : 9.5 M
DEPTH (MLD)

MAIN DECK 7.0 M
DRAFT (SUMMER) 5.414 M
D.L.W.L (WLD) 520 M
GROSS TONNAGE 3,640 TON
NET TONNAGE 1,121 TON

TYPE B&W 6L35MC

OUTPUT MCR(100%) : 4000 BHP x 200 RPM

BOW THRUSTER

350 HP (260 KW)

SPEED Max. (MCR)

17.00 KTS

SERVICE (NCR, 15%)

15.25 KTS
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Input GPS Position

— GP'S Position -

aamme Hzy: [ m
BAOIDERIS HEh: o (]
CE BN HE): o
DRE BRI AE: I

Input GPS Position

~GPS Position
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caps BEHIS D o [

D{2H ETHEAZ HE: |14.5 il
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