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Design and Implementation of RFID based
Ship-board Personnel Monitoring System in IoT Era

LIM, Sung Hun

Department of Maritime Traffic Science

Graduate School of Maritime Industry, Korea Maritime University

Abstract

In this study, we designed the Ship-board personnel monitoring
system based on RFID technology, proposed its implementation method

and derived the following results.

In Chapter 2, we look into the definition, technology and the features
of the RFID(Radio Frequency Identification) and the IoT(Internet of
Things), so we can investigate and analyze the similar cases that utilize
RFID technology. Consequently we suggested results and problems of

previous studies, as well as complementary matters.

Two of the most remarkable technology in RFID(Radio Frequency
Identification) are the HF (High Frequency) and the UHF (Ultra High
Frequency) and they are so-called "contact free RFID technology", and

Active Tag also is expected to achieve sustainable growth.



Since the release of the EPC Classl Gen2 that is UHF RFID standard
protocol, RFID technology in the UHF band has been developing rapidly.

Recently, IoT(internet of things) which means a network of collection /
integration / processing / application of information by fusion of
multiple sensors in the wired and wireless environment, is one of the
future intelligent infrastructure technology that is evolving as in other

axis.

As domestic similar cases that utilize RFID, "Configuration of Small
Ship’s Safety Management System(2009)" by the Ministry of Land,
Transport and Maritime, "RFID-Based Vessel Access Control System" using
electronic ID card with a built-in RFID, "Design of Crew Management
System using RFID in UHF bands(2008), " there was such.

On the other hand, United States’ company, Royal Caribbean’s cruise
line; "Quantum of the Seas Class" developed the system to collect service
fee from the passengers by checking HF RFID Tag in the form of

bracelet.

Chapter 3 is about designing the Ship-board personnel monitoring
system in which the RFID technology-based, and providing the

implementation method.

First, upon the investigation of the considerations to choose the RFID
Tag, Reader and Antenna when the Tag Selection, we should take into
account the recognition distance and data processing aspect to calculate

the frequency band of the Tag.

Also, it is necessary to consider what type of tag is to be chosen in
economical aspects, and communication method of the tag should also be

taken into account.

When selecting a Reader, one must consider the characteristics of the
each radio frequency bands, the recognition distance, and data processing

altogether.
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In this study, Circular Polarized Antennas have been applied, and in
order to ensure a high recognition rate of the RFID system, double gate
installation and antenna placement, along with the antenna quantity are

taken into consideration

Next, Ship-board personnel monitoring system is designed for the
embark/disembark of people carrying the Tag, safety control and security
aspects, and location information, and the system is basically structured

by tag, middleware and network segments.

RFID Hardware configuration to collect information on Ship-board

personnel monitoring system was constructed as follows.

* Real-time collection of RFID Tag information of embark/disembark
personnel

* Sending the location and identification information to the monitoring
system, based on the tag information collected by the antennas

* Position information of the collected tag data conjuncted with the

Location Map indicates the position

On the other hand, the overall Software architecture collect the tag data
that passengers has in real time, so as to store in the data server of the
monitoring system, construct the system by applying a standard

framework, and applied a flexible platform for future system expansion.

Software of Ship-board personnel monitoring system, largely composed
of safety management information, Ship-board personnel monitoring and
statistics management of Ship-board personnel module, the function of

each module:

* Safety management information: program management for user, M/W
management, check in/out management, equipment management, and
etc.

* Ship-board personnel monitoring: For more information query of

Ship-board personnel and current status, location search, present

- Vil —



situation of personnels, and etc.

* Statistics management: personnel history management, statistical

management of personnel and their location analysis, and etc

As can be seen from the results of the study, tag and the reader
should be selected by the optimized RFID environment analysis for the

ship, and the careful design of each element is required.

Ship-board personnel monitoring system which is presented in this
study is to collect and classify the RFID tag data based on the
standardized platform by designing a middleware server-based system

that allows stable system operation

As well as general passengers access to the Ship, ordinary ship crew is
to be monitored all time by designing additional function to the system,

considering the scalability of the system.

Through the study of the RFID-based Ship-board personnel monitoring

system, we expect the following effects.

* Real-time embark/disembark data is collected through the RFID gate
and portable RFID PDA that are installed at the entrance of the ship
* Since, people with the RFID tag can monitor the exact access
information of embark/disembark with positional information in real
time through RFID-based Ship-board personnel monitoring system,
related data collecting is enabled and now it is possible to develop
plans for embark/disembark passengers’ safety issues.

* Also, by constructing the information linked with related
organizations to collect position data and real-time access of
Ship-board personnel, it is possible to grasp the number of people

fast and consider immediate post management in marine accident
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In this study, we aimed to design and implement  RFID-based
Ship-board personnel monitoring system and made a lot of progress in

terms of system implementation

However, realistically, there are various kinds of ships and each of
them has different environmental factors. Hence, should a number of
experiments and tests be conducted on a variety of ships, but there have
been not enough experiments done due to lack of time and objective

ship-selection issue.

However, 1 ascribe what was presented in this study, "Design and
Implementation of RFID based Ship-board Personnel Monitoring System in
IoT Era" becomes a cornerstone of the additional studies that would

enhance the safety of personnels in the Ship being performed.

Also, if the conjunction with IoT(Internet of Things) technology comes
true, researches related to monitoring system that can deal with various
kinds of emergency situations would be possible. When it is utilized to
build and establish future system based IoT, it would greatly contribute
the injury prevention and the number of actual victims would also

decrease.
In the future, if we develop the system to be able to, not only monitor

the people in the ship, but also monitor the devices and people visually,

it would be possible to deal with various emergency situations.

KEY WORDS : IoT, RFID, Ship Security System, RFID Tag, RFID Reader
System, RFID Middleware, RFID Gate, RFID Location, Active Tag, Passive Tag
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Table 1 Specific Features by RFID Frequency
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Table 2 Domestic RFID Technology
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Table 3 Classification of RFID Tag [2]
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Table 4 EPC Tag Data Type
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