International Journal of Smart Home
Vol.8, No.1 (2014), pp.241 250
http://dx.doi.org/10.14257/ijsh.2014.8.1.2

Design of the Smart Vessel Platform using the Remote Monitoring
Technique

Jongan Park, SungkwanKang, TaejinHa, Jimin Lee and Sangeon Oh

Chosun University, Intersave Co., Ltd. and Donghatech Co., LTD.
japark@chosun.ac.kr

Abstract

The intention of a vessel platform is to control or monitor systems or sensors in [Wsﬂ
control panel as well as provide diverse marine information.
In this study a smart vessel platform design is shown which can be use
data of control systems and sensors in the vessel as we ! as provi
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which might occur during navigation can be preve
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1. Introduction \%\ \®

Recently, as control syst sens vessels have increased, there has been
research on development of tfo ol or monitor them. In particular, with
the development of IT nology ile communications, diverse attempts to
provide various servi olvmgg atform have been made. If previous vessel

or

platforms controlle o mtore ntrol systems and sensors in the control panel of
the vessel, a spe essel can create remote monitoring using mobile
communicatigmsjechhology close by or from a long distance. By monitoring
specific beh ofav @ real-time, different types of incidents which might occur
during navigatio vented, marine information can be provided and the safety

and efficiency of the m during navigation can be enhanced.
Therefore, for d economical navigation of a vessel, it is necessary to efficiently
manage the data ome from each system in a vessel [1]. In the U.S.A. and the E.U. there

have been %ﬂber of studies on digital vessels including research and development on
digital ve@ tegration and land support systems for vessel navigation. [2].

%Qopment Trends of the Vessel Monitoring System and Navigation
P rm

2.1. AIS (Automatic Identification System)

Marine accidents by a vessel are accompanied by damages due to environmental
pollution in the ocean as well as economic loss of the vessel and the cargo itself, and in
particular, an oil spills by oilers brings enormous losses to coastal sea areas as well as
harbours. Therefore, advanced maritime powers have tried to secure safe navigation by

ISSN: 1975-4094 |JSH
Copyright © 2014 SERSC



International Journal of Smart Home
Vol.8, No.1 (2014)

controlling navigation in the ocean as well as on coastal routes. For this purpose, an
automatic identification system (AIS) which was originally developed for aircraft has
been expanded to seagoing vessels, and an Automatic ldentification System(AIS) for
vessels was developed and applied for seagoing vessel. As the International Maritime
Organization(IMO) enacted AIS performance standards in July, 1997 and inserted AIS
carriage requirements into Section 1.5, Rule 19, Chapter 5 of the Revised SOLAS, the
systems has been loaded on vessels since July 1, 2002 stepwise.

This AIS is an advanced system which is designed to prevent collisions of vessels on
the ocean and provide navigation information such as positions, courses, and velocity in
real-time. If AIS is introduced, it is possible to judge the existence and progress of
other vessels in cases when the surrounding vessels cannot be recognized and safety
controls such as prevention of vessel collision, wide control, and search and rescue fer
shipwrecked vessels can be effectively performed in cases when visibility i is ew

The AIS can be connected with a personal computer (an electronlc n chart)
even though it does not have a keyboard and send simple sentence iCation to
prevent collisions. Also, it provides information such shlps C|ty, and
position to other vessels to prevent the collision of retrleve baS|c
navigation information from other vessels in rea a ed e information,
helps the vessel be controlled by a Vessel Trafflc*ce(VT

The IMO requires international passenger s d navigati hips over 300-tons to
install an AIS terminal and for base statlons bunbo%e coastlines. Base stations
have been built in our coastal areas. .

AlS's information transmission perl |g cordlng to the moving speed of
a vessel: the period for a shlps at a |s thrge s that of 0-14 knot ship is 12
seconds, and that for a vessel trjv more tha knots is every third minute.

Infor 3@1 of AIS Data

code . Q in(o’r%ation
\\ @ number, call sign, vessel name, vessel types
a

numerical specification (length and width),
@}antenna position

iti i ity AX.zpo
Dynamic Inf ! vessel positions, UTC time, velocity, A1+ g1,
navigation status

Nav':sgtion\ carrying of dangerous cargo, destination and

Ta

Static ation

Infor arrival time , route planning

g

1@ Research

[3] proposed a vessel status monitoring system which can monitor the status of
the vessel and the surrounding environment. For the proposed vessel monitoring,
reliability and communication speed were enhanced through CAN communication
which can control in real-time. For safety and efficiency in electronic sailing
technology, RFID communication was used. For the boiler room in a vessel, a CAN
cable network was integrated with a mobile network and to check the status of the
containers outside the vessel.
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Lee [4] analysed information of the AIS system which automatically sends
information on a vessel that is broadcast to the vessel and the land and receives
information on neighboring vessels. Based on the information received, it classified the
information on the neighboring vessels and displayed it in Google Map using HTML5.
Kim [5] realized a system where a network of systems and equipment in developed that
transmits information to the shore through an integrated protocol for management and
support from land.

Lee [6] developed a vessel motion control system based on Oldenburger's control
theory which mathematically imitates the motion characteristics of a vessel and
designed an autonomous vessel navigation and motion control system.

For the system proposed by Weilian [7], building and maintenance expenses are low
because installment and maintenance is easy. As USN, which is built in obide
environment, uses mobile communication and a network with low specific mw
speed, and with low expense, a zigby communication system can be '%used.
Endsley [8] designed a risk analysis system based on USN middl w@nd vessel
context-awareness as a vessel is affected by resistance the vessel
contacts sea water directly during navigation by wave

To more effectively integrate diverse artificial 4

sWay
rent.
igeénce syst in the intelligent

storage area called a virtual environment coll iverse«pi of information on a vessel
and realizes damage detection, nawgatlon on avoid , and vessel motion control

using artificial intelligence[9].
@on SU%I tform. It provides remote support

Lee [10] developed a composite n
service and a remote support pl tf rough an mtelligent maintenance and management
system, a vessel context monu@ V|ce, afid-an optimal navigation performance support
system according to navigation Tegords ime vessel context, and supports a vessel
environment support platf throug&udent history management system and risk

monltorlng system. .
3. Design of th@rt Ve %tform in this Study

3.1 De3|gn

autonomous navigation system, a model of Reacti \I?/ Virtual World
ConsiderativeLayer(RVC) was proposed, The Ric frodel Whl&l a sharing information

Device in the ship

Send Near Field
Information (Bluetooth)
B e e >
Far Field
(WCDMA/ /-\ —
v GPS) A
O ! m \ Far Field :
<> > (WCDMA/
\_/ GPS)
DB Server Mobile Server WiFi Repeater
==
;_J

Device in the remote area

Figure 1. Concept of the Smart Vessel Platform
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Figure 1 shows the smart vessel platform realized in this study. The platform uses NFC
communication and smart systems in a vessel during navigation to identify information on the
vessel. Also, WCDMA or GPS systems send vessel information to the server remotely and
support its identification using smart devices. Finally, through WCDMA, it supports
identification of the information on the vessel by connecting smart devices in the vessel to
those in a remote area.

3.2. Implementation

Figure 2 shows the configuration of sectors in the initial menu screen of the smart
vessel platform designed. The menu was composed of remote monitoring to output
remote data, navigation to provide information on positions, marine information, leisure
information and an environmental setting menu.

face of aenu Screen
X
Figure 3 is a service screen rovi er and leisure information and maps to a

vessel in navigation, for/Which we d leisure information was obtained from
relevant sites(The Igor@ teorolpgicat Association and The Korean Ocean Research
Institute). Naver s used_anqylocations in the ocean were overlaid on the map
with real latitude ngitudedodatidns.

Click on t id icon@d the weather of the location is displayed to the right of the

screen.
\)

(a) Location Information (b) Leisure Information
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Figure 3. Information Supply Service Screen \/‘

Figure 4 presents a module which transmits data with smart systems i te areas

by realizing a virtual system which transmits vessel information: (a) s igformation

on current virtual navigation, problems, and position N ‘anal a is sent and
displayed on screen.

(b)

(b) remote monitoring data display screen

% Figure 4. Remote Monitoring Screen
Fig Qis the vessel monitoring system designed in this study. The system is
C of an information transmission and receiving system and an information
di system which is installed in smart systems with remote areas.

The vessel monitoring system automatically transmits the latitude, longitude, and
velocity of each vessel using values from the GPS system and the sensor in a smart
phone when the movement direction of the vessel is matched with a smart system and
the system is activated. The information transmitted is displayed in a vessel where
information display systems are installed or in the smart system of remote areas.
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The vessel monitoring
system

| I

The information transmission and The information display
receiving system(within vessel) system(remote areas)

Figure 5.Composition of Vessel Monitoring System

Figure 6 shows the screen of the vessel monitoring system designed in this study. If
the vessel displayed on the map is clicked, its information can be displayed in real -time.
If the menu around the icons is selected, specific information of the vessel and Q@Qe

communication are available.
Also, option menus or help is available if an icon is clicked.

: A00001
*92|E : 40° 36.10 N
=HLC : 2474040 W
=4Sk 2837

=3 :10.0 KT

gn s%en of Vessel Monitoring System

Figure 7 shreys, commu atlg between vessels displayed when a communication
icon is cIi If a‘ d vessel is clicked from the wvessel list, message

communicatioft with it i§ alailable.

Figure 7. Communication between Vessels
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Figure 8 shows a screen displaying a warning message from the system designed in this
study or emergency message from other vessels or control systems.

Figure 8. Warni | V
4. Conclusion \\/

This study designed a smart vesse Qt whit % provide diverse marine

information as well as monitor data of Ct syste sensors in remote areas. The
platform realized can check mform n ve ugh smart systems using NFC
communication anywhere in a ves

Also, the smart system can he info at| n on a vessel which is transmitted to
a server in a remote area b necting A and WIPI to the GPS system. With
the use of WCDMA com nication, rt system in a vessel which is connected
with that in the remote ar n check information on the vessel.

Finally, it is exp that a smart vessel platform can prevent maritime
accidents, prowde n and enhance stability and efficiency of the
system during.n | on as we provide information on a vessel from a remote area
and a vanett ice | tion.

Further rese focus to development of a system which is connected to

WCDMA communic
verification inan o

long-distance tests and its connection test with real vessels for
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