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SUMMARY

I. Title
- Technology Development of Safety Information Transmission for
Ferry

II. Research and Development Goal and Necessity

- Most public transportation systems have their own function to
transfer the navigational information except for ferry.

- In the case of ferry, however, ship safety information does not
be addressed to the ground control center.

- Therefore, we need a system for preventing the maritime
accidents by developing the scheme to transfer the ship’s
safety information to the ground control center cost-effectively.

M. Contents and scope

- The design of data structures to efficiently transfer the ship's
safety information

- The design of the cost-effective ferry safety information
transfer protocol

- The development of redundant system to prevent the system
failures

- The development of user interface

IV. Results
- Developing a prototype for the safety information transmission
for ferry

V. Future Work
- Support for preventing the maritime accidents through the
proposed system by efficiently transferring the ship’s safety
information
- Sharing ship’s status effectively through the web-based system
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RF- and LTE-based Network Coverage \

- Inexpensive but Small Range

Y
Satellite-based Network Coverage - »'.“L ;
(Including Radio Shadow Area) . ;
- Wide Range but Expensive / = -#I'? -

Parameter Value
. . RF-/LTE-based networks 45 Mbps*
Network link bandwidth Satellite networks 512 Kbps**

RF-/LTE- based networks

0.02 won / KB*

Communication cost

Satellite networks

5.6 won / KB**

Transport layer UDP

Application layer CBR

Message size MSGrranar e 80 bytes
MSGSatellite 7 bytes

Transmission interval MS G e 1 sec
MSGgureiite 1 min

*T world (SK TELECOM CO., LTD.), www.tworld.co.kr
**HYUNDAI GLOVIS, http://www.glovis.net

UDP: User datagram protocol

CBR: Constant bit rate
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ABSTRACT

Yang, H., 2018 A Cost-Effective Ship Safety Data Transfer in Coastal Area . Jn: Shum, T-S: Chun, I, and Lim H.S.
(eds.). Proceedings from the International Coastal Symposium (ICS) 2018 (Busan. Republic of Korea). Journal of
Coastal Research, Special Issue No. 85, pp. 1206-1210. Coconut Creek (Florida), ISSN 0749-0208.

Recent advances in mformation and communications technology (ICT) have improved ship safety
management. Ships can be monitored and controlled remotely using ship-to-ship and ship-to-shore
communieations technologies. These methods entail the sharing of vessel status information to prevent ship-
related accidents and increase safety. In coastal areas, most ships transmit and receive data via wireless
communications networks based on radie frequency (RF). long-term evolution (LTE). satellite. and other
technologies. RF-based and LTE-based networks can be utilized when the communications are within the
range of dozens of kilometers. On the other hand. satellite-based networks cover the entire ocean. but the
associated costs are very expensive. In this study, we propose a cost-cffective ship data transfer scheme to
guarantee reliable data transfer but also optimize communication costs via adaptive network selection. In the
proposed scheme. RF-based and LTE-based networks are selected as the default modes to reduce costs.
However. when a ship enters a radio shadow. it temporarily switches to satellite-based mode to guarantee data
reliability. Therefore, it rarely transmits data over the satellite-based network, saving on communications costs.
In an emergency, the data can be transmitted frequently without regard to costs to improve safety performance.
To validate the performance of the proposed scheme, we performed several evaluations using the ns2
simulator. The results indicated that the proposed scheme guarantees reliable data transfer while also reducing
communications costs.

ADDITIONAL INDEX WORDS: cost-¢ffective communication, ship safery, maritiine dara transfer.

INTRODUCTION

As ship accident rates have significantly increased in recent
years, safety management technologies have attracted a great
deal of attention (Wang. 2001: Yang et al., 2010: Yang, 2017).
Particularly. ship status information (e.g.. ship speed. direction.
location, slope: weather conditions of the surrounding area)
must be effectively transferred to the ground control station to
improve safety. Recently. ship-to-ship and ship-to-shore
comnmmications technologies have been used to share ship
status information in coastal areas. Data are transmitted and
received via wireless communication networks based on radio
frequency (RF). long-term evolution (LTE). satellite. and other
technologies (Bekkadal and Yang. 2010; Zaidi et al., 2013).

RF- and LTE-based networks can be used inexpensively when
ships in coastal areas exchange messages with the remote
ground control station, but these technologies have relatively
limited communication ranges. Network interruptions occur
when the ship enters a radio shadow (Figure 1), and safety is
compromised when status information is not shared in a timely
mannet.

DOI: 10,2112/5185-242.1 recaived 30 November 2017; accepted in
ravision 10 Fabruary 2018.

*Corresponding author: yanghyun@kiost.ac kr

“Coastal Education and Research Foundation, Inc. 2018

RF- and LTE-based Network Coverage

Inexpensive bul Small Range

Satellite-based Network Coverage ;
(Including Radio Shadow Area) -
- Wide Range but Expensive ey

Land
o
J b ) P
L
¢ a N A
iy FrAE N 13
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n - . "
Figure 1. Companson of coverage between RF-/LTE- and satellite-based
networles.

On the other hand, network interruptions generally do not
oceur in satellite-based networks because the communication
range covers the entire ocean. However, the costs are very high
and the data transmission speed is significantly slower than for
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