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ABSTRACT

When Tsunami and typhoon attack ports, a large amount of drifts materials and debris appears and fills
in basin of port and waterway. The first work to do is open the waterway buried with debris and drifts by
work vessels. Work vessels are dredger and crane vessels. After then, cargo ships carry relief goods to
the port. The work vessels carry out recovery work for the destroyed port facilities. In large-scale disaster
ex. East Japan great earthquake disaster, the work vessels at the disaster area are destroyed, therefore
work vessels must be dispatched from the other areas.

In order to promptly dispatch work vessels, the following three conditions are necessary. (1) to catch the
location of work vessels, (2) to determine the necessary work vessels and (3) to rapid navigation to the
damaged ports under the weather conditions. We construct a system that accumulates the location
information sequentially and displays the current locations and navigation history information of each
work vessels. In addition, the work vessels location and navigation information are accompanied with
the weather condition information at the current location and the destination. In order to verify the
effectiveness of this system with weather condition information, we installed GPS and transmitters in 35
work vessels in the Nagasaki prefecture waters area.

1. INTRODUCTION

In East Japan great earthquake disaster 3.11st.2011, the work vessels at the disaster area are
destroyed, therefore work vessels must be dispatched from the other areas to open waterways of many
destroyed ports. At first, it is necessary to get information what kind of work vessels are where. After
deciding which vessels to send to which ports, It took nine days to dispatch work vessels to destroyed
ports from another area. Even at fishing ports, It i
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Figu?e 1: Work Vessels from Non Affected Area
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In order to verify the effectiveness of this system with weather condition information, we installed GPS
and transmitters in 35 work vessels in the Nagasaki prefecture waters area. After that, the system has

been put to practical use.

2. FLOW OF RESEARCH
This research is conducted as shown Fig.2.

The research consists of three parts. The first
part is the construction of following each
systems, location and navigation information
system of the work vessels, weather
condition information system, and a system
for searching and browsing those
synchronized two systems. The second part
is to implement the equipment that transmits
the location information of the work vessels.
Then we obtain and input the weather
information of the sea area and synchronize
with the location information of the work
vessel. The third part is the construction of a
search and browsing system to grasp the
movement of a specific work vessels.

In this pater, We implement GPS and
transmitter at 35 work vessels in Nagasaki
prefecture sea area and grasp the weather
information. We operate this system and
verified its usefulness.

1. Construction a computer system

Construct a work ship
position  information ‘

Weather information system

! }

Construct a coalescing of ship
position information system
and  weather Information

Search and browsing
system

i

2. Installation

Attach GPS(Global
Positioning System)

Acquisition of weather information
from Meteorological Agency

to work ship

3. System operation

Search the work ship and browse the position

Figure 2. The Flow of The Research

3. CONSTRUCTION OF COMPUTER SYSTEM

(1) construction of work vessels location information system

At first, We construct the system to transmitter the work vessels location to cloud server. Second, the
application of monitor screen is constructed in order to view the work vessels location. As the result,
viewer ex. civil officer in charge of disaster restoration search and browse the work vessels location

information.
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Figure 3: Work Vessels Location Information system
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(2) construction of weather information system synchronizing location system of work vessels

The application is constructed to indicate weather information of Meteorological Agency synchronizing
with location of work vessels. This application covers in range where work vessels navigate sea area,
Nagasaki prefecture.

4. INSTALLATION OF GPS AND TRANSMITTER OF WORK VESSELS LOCATION
INFORMATION

We installed GPS antennas and plotters and transmitters via the Internet on 35 work vessels in the
Nagasaki prefecture waters area. The location information is acquired by the GPS antenna and the
transmitter of the NMEAOQO183 standard is used. Work vessels speed and location information are
accumulated in the cloud server. The transmitter is a 3G communication module. It transmit location
information of the work vessels to cloud server every 5 minutes on the Internet.

There is an AIS (Automatic Identification System) system that identifies the position of a vessels. But
the GPS and 3G-transnsumission method is adopted for comparison of expenses and convenience for
system program. The all coastal area of Japan (coastal area 22.2 km) is a communicable area of 3G-
trannsmission.

AlS |AIS (ClassB) 3G communication machine
3G communication (same as

Data transmission method |VHF radio wave .
mobile phone)

When 3G communication is

out of range, data is
Not accumulated lated and t (tted
accumulated and transmitte

Accumulation of data (It can not be confirmed whether the receiving station has . .
. . collectively when entering the
received the radio waves.)
area.

Open scope All the world (anyone can set up reception stations) Specific person
Same as mail service of used
Security hole report that can tamper with information on ship, [mobile carriers (docomo, au,
etc. Reported SOFTBANK etc)

Vulnerability

Size (mm)

. . . 420*250*85 1/2 - 1/4 of AIS 130*90*35
Horizontal * Width * High

$1,000~$3,000

PS ant ired
GPS antenna require $1.500

If you want to monitor output
y P GPS antenna required

on board, you need a GPS
Price $1,500 y If you want to monitor output

lotter separatel
P ) P y . on board, you need a GPS
(There is also a monitor
plotter separately

function if it is an expensive

item)
Communication cost Free $120/Year
GPS antenna  $200~$300

GPS plotter  $1,200~$3,500

Table 1: The comparison 3G-transnsumission method with AIS

Remarks

In this system, when outside the 3G communication range of the outside seas and the shelter of the
mountains, data is accumulated in the transmitter, and within the communication range, the accumulated
data is transmitted to the server. From the accumulated data, the navigation route history of the work
vessel is displayed on the map (Fig.4).
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¥ Solid line: Every 10 seconds transmission data
) Dashed line: Every 5 minutes transmission data

(Data on fishing boat average 12 knots, work ship
average 5.3 knots)

——

Figure 4. Navigation Route History of The Work Vessel

5. OPERATION OF SYSTEM

(1) work vessel location information system

Currently, the Nagasaki Harbor Fishing Port Construction Association manages the location navigation
information system of 35 work vessels. Therefore, it is possible to dispatch some work vessels early
when a disaster occurs. In order to carry out the restoration work of the harbor, they have established a
system that can dispatch work ships efficiently.

The basic screen on the monitor of this system is shown in Fig.5.

Opening the search panel
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Figure 5: Location of Work Vessels Figure 6: Details Information of Work
Vessels

ﬁi?‘%

On this monitor, the position of the work vessel is indicated by the icon. Icons are displayed
separately by the type of work vessels, hoist vessels and dredger vessels, etc.. As clicking the
icon of the work vessel, the type and ability of the work vessel are displayed in detail (Fig.6). As
clicking the character of root, the route history of the work vessel is displayed. When weather
character is clicked, weather information on the position of the work vessel is displayed.

(2) weather information system

The basic screen of weather conditions necessary for the operation of the work vessels is
displayed on the monitor as shown in Fig.7. In Nagasaki prefecture area, forecast of rainfall
amount, wind data and wave data are displayed. Clicking on one point in the sea area, Forecast
of the rainfall amount, the wind data and the wave data are displayed with numerical value and
graph (Fig.8). Based on these information, it is possible to decide the navigation of the work
vessels.
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Figure 7: Weather Information Map

(3) coalescing of work vessels location and
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Figure 9: Navigation History and Weather
Information

6. CONCLUSION

Construction of the work vessel location and navigation information system with weather information for
port restore and construction port quickly. The Nagasaki Harbor Fishing Port Construction Association
manages the location navigation information system of 35 work vessels. The Nagasaki Harbor Fishing
Port Construction Association can dispatch the necessary work vessels to restore and construct port
quickly. In order to take measures to large-scale disasters throughout Japan, it is necessary to
participate in this system on not only 35 working vessels in Nagasaki prefecture's area but also working
vessels in all over Japan.
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