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SUMMARY 

 
New information and communication technologies are developing, which provide ubiquitous environment and make the 

ubiquitous world possible. Some of important emerging technologies, which have potential for shipboard applications, are 

reviewed and up-to-date developments are summarized. Shipboard application areas for utilization of the ubiquitous 

technology are suggested, which would enhance the operation efficiency of a ship. 

Application of the ubiquitous technologies for a naval ship would enhance the operation efficiency and combat efficiency 

of the naval ship, being supported by a system of networked computers in real time. Since a large number of crews are 

dwelling in a naval combatant ship, location of each crew is not always monitored even in the most critical situation, such 

as in the combat ready situation.  

Concept of the Crew Location Monitoring System is presented and preliminary architecture of the system is given. 

Locations of crews can be monitored by using USN (ubiquitous sensor network) technologies. An active type RFID (Radio 

Frequency Identification), would be distributed to, and carried by, each crew. Readers of the RFID are located at major 

places where crews are likely to visit. Locations of crews are monitored and displayed at computer terminals and/or handy 

terminals, such as PDAs. Possible areas for extended application of the crew location recognition system are suggested. 
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1. INTRODUCTION 
Ubiquitous is a word indicating omni-presence of 
something regardless of time and location. The ICT 
(Information and Communication Technology) 
ubiquitous world provides an environment where 
necessary information is supplied through connection to 
a computer network at anytime and anywhere. In 
ubiquitous world, all the data are collected in real time 
and fresh, and support from computer is invisible and 
performed in a calm and silent environment at 
unperceived atmosphere. Communication network would 
become seamless using broadband communication 

technology, and all the materials, which attach sensors 
and/or tags, are traceable with positioning data. The 
ubiquitous services would be adaptive for each individual 
in various situations. This would be possible as small, 
inexpensive, robust networked processing devices 
distributed at all scales through out everyday life [1]. Fig. 
1 shows the basic structure of the ICT ubiquitous world. 
New information and communication technologies are 
developing, which provide ubiquitous environment and  
make the ubiquitous world possible. Some of important 
emerging technologies, which have potential for 
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shipboard applications, are reviewed and up-to-date 
developments are summarized. Shipboard application 
areas for utilization of the ubiquitous technology are 
suggested, which would enhance the operation efficiency 
of a ship. [2, 3] 
Application of the ubiquitous technologies for a naval 
ship is promising, since the ubiquitous environment 
would enhance the operation efficiency and combat 
efficiency of the naval ship. Every person inside the ship 
can be supported by the system of networked computers 
in real time. Since a large number of crews are dwelling 
in a naval combatant ship, location of each crew is not 
always monitored even in the most critical situation, such 
as in the combat ready situation.  
Basic concept of the Crew Location Monitoring System 
is presented and preliminary architecture of the system is 
given. The locations of a crew can be monitored by using 
the USN (ubiquitous sensor network) technologies. An 
active type RFID (Radio Frequency Identification), 
which has the capability of ad hog hopping, would be 
distributed to, and carried by, each crew. Readers of the 
RFID are located at the major places where crews are 
likely to visit. Locations of crews are monitored and 
displayed at computer terminals and/or handy terminals, 
such as PDAs. Possible areas for extended application of 
the crew location recognition system are suggested. 

 

Fig. 1: Basic structure of the ICT ubiquitous world. 

 
2. EMERGING UBIQUITOUS TECHNOLOGY 
New information and communication technologies are 
emerging, which would provide ubiquitous environment 
and make the ubiquitous world possible. MEMS 
(Micro-Electro-Mechanical Systems) technology and 
Nano technology are also driving realization by providing 
ubiquitous devices smaller and less power consuming. In 

those new emerging technologies, such as tiny sensors and 
micro-chips, RFID tags, low power consuming 
communication technology, ad hog networking, wired or 
wireless communication systems, software support for 
heterogeneous computing platforms for improving 
interconnectivity, following technologies are main 
thrusters for realization of ubiquitous world. They have 
potential to be utilized in ship environment, and are 
summarized with up-to-date reviews. 
 
2.1 RFID TECHNOLOGY 
An RFID (Radio Frequency Identification) tag, consists of 
a micro chip connected to an antenna, can be attached on 
any objects in question. Necessary data, such as 
manufacturing data or logistic data, can be stored in the 
micro chip and be read by an RFID reader, and can be 
transmitted to servers to be processed for useful service. 
As the RFID reader emits RF signal, the antenna in RFID 
tag captures the RF power and can transmits the stored 
data to the reader without using his own power source. 
RFID systems are replacing the bar code systems, since 
they can store and transmit much more data in much faster 
fashion, in a more flexible way.  
Data are stored in the micro chip of an RFID tag and can 
be updated at convenient place and time, since it supports 
the read/write function with appropriate security measures. 
Since RF signal can transmit through non-metal materials, 
stored data can be transmitted from the tag to the reader at 
some distance. Transmission of data do not require line of 
sight between the tag and the reader. RFID systems are 
expected to be widely used in logistics supply application, 
as the price of a tag decreasing. Wal-Mart and other big 
retail stores are adopting the RFID system for inventory 
control and supply chain management. Fig. 2 shows the 
overview of supply chain management using RFID 
systems. 
Usage of active type RFID systems, which have own 
power source by carrying batteries, are increasing, since 
they can transmit data at faster data rate in longer distance.  
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Fig. 2: Overview of supply chain management using 
RFID systems. 

 
2.2 UBIQUITOUS SENSOR NETWORK 
USN (Ubiquitous Sensor Network) is a network which 
consists of sensor fields and IPv6 based BcN (Broadband 
convergence Network). Its structure has several sensor 
network fields which are connected to outer networks 
through coordinators. Sensor nodes send the acquired data 
to a nearest router, where collected data are sent to a 
coordinator. Data from a coordinator are sent to a server, 
where middleware is used for processing the data for 
specific usage. Data can be transmitted using the existing 
infra-structures for communication, such as backbone 
networks or satellite communications. Access networks is 
assumed as integrated internet network using IPv6 based 
BcN, which means all the sensor nodes are addressed 
using the IPv6. Schematic drawing of an USN is shown in 
Fig. 3. 
Zigbee is recently developed as a sensor node requiring a 
low data rate and long battery life, which consists of a 
sensor module, RF module for communication, and 
battery. It uses a high level communication protocol 
using low-power digital radio, based on the IEEE 
802.15.4, for wireless personal area networks (WPAN). 
Sensors in Zigbee can detect physical data such as 
temperature, humidity, illumination intensity, acceleration, 
and others. The Zigbee system can support a network 
with a maximum of 255 nodes per coordinator. User can 
set the communication time interval in order to control 
the battery life. For example in order to elongate the 
battery life for seldom communicating, sensor nodes are 
set to operate at longer time interval between 

communications. 
 
 

 

Fig. 3: Schematic drawing of an USN. (where, S: Sensor 
node, R: Router, C: Coordinator) 

 
2.3 MIDDLEWARE 
Middleware is connectivity software that consists of a set 
of enabling services that allow multiple processes running 
on one or more machines to interact across a network. It is 
used to support distributed applications. Middleware is an 
essential tool to extend mainframe applications to 
client/server applications and to provide communication 
across heterogeneous platforms. Main purpose of 
middleware services under ubiquitous computing 
environment is to solve application connectivity and 
interoperability problems, because there are numerous 
nodes which use different protocols. Importance of 
middleware is widely recognized in ubiquitous computing 
environment, since it consists of numerous nodes and 
networks which use different protocols. Fig. 4 shows the 
role of middleware in a complicated network 

 

Fig. 4: Role of middleware in a complicated network. 
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2.4 POWER LINE COMMUNICATION  
PLC (Power Line Communication) technology uses the 
power line for wired data communication. Since ships are 
constructed as steel structures, RF signals in wireless 
communication rarely transmit the ship structure. PLC is 
considered as an useful candidate for communication 
inside a ship. It does not require additional communication 
lines and are relatively inexpensive to adopt, since most 
spaces have connections to electricity in a ship. Data rate 
of PLC can be up to 200 Mbps. 
Transmitting signals are coupled with a power line main 
frequency (for example, 110V 60Hz), and send through the 
power line to a receiver, which is connected to the power 
line in the other end. Received signals are decoded and 
recovered at the receiver side. Since the power line is made 
for high power capacity, there can be significant noises in 
the PLC system, namely; impulse noise, harmonic noise 
and white noise. Filtering technology to remove and 
reduce the noises is the key technology in order for the 
PLC to be widely accepted as an effective communication 
tool. Fig. 5 explains the PLC usage in home automation 
system, which is already adopted in modern apartments in 
Korea. 

 

Fig. 5: Home automation system using power line 
communication 

 
3. POSSIBLE SHIPBOARD APPLICATIONS  

 
Application of emerging information and communication 
technologies to a ship and related areas, are sought for 
improvement of operational efficiency. If ubiquitous 
environment is realized in a ship, where all the persons and 

objects are connected to and supported by networked 
computers and necessary information is transmitted 
through handy terminals such as PDAs, operation 
efficiency would be much higher and shipboard life would 
be much more enjoyable and comfortable.  
In this chapter possible shipboard applications of 
ubiquitous technologies are discussed. Since the ubiquitous 
technologies are still evolving and immature to be applied 
for a commercial ship, shipboard applications are limited 
for selective purposes, such as exhibition projects for 
demonstration of usefulness of an ubiquitous system. It is 
expected that shipboard applications of ubiquitous 
technologies would dramatically increase, as more 
hardware devices are available for marine applications. 
The prices of the devices would also decrease as the 
applications increase.  
It is interesting to imagine the possible applications of the 
ubiquitous technologies to a ship. A successful application 
in an exhibition project would attract ship 
owner/operator’s interest and stimulate other applications. 
Killer applications are needed in order to demonstrate the 
usefulness of ubiquitous technologies. 
A typical shipboard ubiquitous system would consists of 
distributed sensors to collect necessary data in various 
locations, wired/wireless communication system in order 
to transmit the collected data to a server. A middleware 
would be required, if various kinds of sensor nodes are 
connected to the network, in order to process the collected 
data for useful applications. Application software would be 
required to make decisions for next operations. PDA type 
handy terminals are needed in order to display the decided 
action from the main server. Usually two way 
communication would enhance the operational efficiency 
of the ubiquitous system. 

 
3.1 LOGISTIC SUPPLY 
A ship needs logistics supply, such as foods, office 
supplies, machinery spare parts, ammunitions for naval 
vessels, and others. An RFID technology, which uses a 
passive type RFID tag, can be applied to the ship logistic 
supply system. As the price of an RFID tag becomes 
cheaper, usage of the system would increase dramatically.  
US navy adopted RFID technology to improve inventory 
management, where RFID data collection systems do not 
require line of sight or manual scanning as most bar 
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code-based systems do. The new system also improves the 
way to find the locating of the required part in a warehouse. 
It may take several hours to find a specific item in a large 
inventory warehouse. With RFID the mechanic enters the 
item he needs, scans the reader and immediately receives 
the location of the item. It is reported that 98 percent of 
inventory time is reduced by adopting the RFID system for 
the application of logistical support of naval aircraft 
squadrons [4]. 
RFID systems are useful also for perishable logistic supply 
items, such as meat, fish, and refrigerated items. 
RFID-enabled sensors are not only to help ensure the 
freshness of refrigerated food, but also to record 
temperature during the whole supply chain, thereby 
monitoring any irregular instant that could effect the 
freshness of the food supply.  
 
3.2 CARGO TRACEABILITY 
Cargo monitoring and tracing during the entire supply 
chain is one of the key issues in improving transportation 
service in shipping industries. The shipping industry faces 
increasing expectations for shorter delivery times, better 
availability of in-transit shipping information and 
traceability to help safeguard against security threats. RFID 
can help regulatory compliance and protect cargos in 
dangerous environments. RFID and tracking technologies 
can help monitoring and protecting cargos throughout the 
entire supply chain.  
Monitoring of containerized cargos, not only improve the 
service quality but also become essential in order to 
improve security of protection of transportation 
infrastructure from the possible terrorists attack. Deploying 
RFID tags on shipping containers to track contents can 
have the additional benefit of increased supply visibility in 
addition to the added security and traceability of the 
contents. 
Container cargos which need special attention, such as 
temperature sensitive materials, need to keep constant 
temperature monitoring of the cargo space environment. 
Containers, which carry water with live fishes, need 
constant supply of oxygen to the water during the whole 
voyage from a fish farm to a raw fish restaurant. They are 
also required to be monitored of the dissolved oxygen 
contents of the water. All these monitoring of the cargo 

transportation environment can be accomplished by using 
the RFID system, adopted for cargo traceability [5]. 

 
3.3 FIRE DETECTION AND PREVENTION SYSTEM 
Fire in a ship is one of major accidents which can lead to 
loss of many human lives and total loss of the ship. One of 
fire prevention measures is early detection of possibility of 
fire. The fire detection and prevention system consist of 
fire detectors, a middleware for data processing and main 
server. Handy terminals, such as PDAs, are distributed for 
individuals including crews and passengers.  In order to 
detect the possibility of fire, fire detectors are deployed 
around the vulnerable areas. The fire detector is composed 
of series of smoke detector, thermometer for temperature 
measurement, hygrometer for humidity measurement, oil 
mist measuring gauge, and CO2 measurement apparatus.  
Those values are measured in real time, and stored for later 
use. The measured values are used for the evaluation of 
possibility of fire development, using the database for the 
fire development assessment. As the possibility increases 
the system would send appropriate warning message to 
commanding officer and appropriate crews, and/or set off 
alarming signal, so that appropriate measures are taken to 
prevent the fire development. 
In case of fire break out, measures for fire fighting are 
executed and appropriate information will be displayed on 
the computer terminals and on the handy terminals, which 
are carried by individuals. Escape guidance in case of fire 
will be displayed in the handy terminals, considering the 
individual location in the ship. Voice guidance might be 
possible for blind persons.  

 
3.4 POLLUTION MONITORING SYSTEM 
International Organizations (such as IMO) are developing 
strategies to prevent the pollution of air and sea water from 
ships. Pollutants include polluted air emitted from engines, 
such as NOx, SOx, CO2, and spilled oil. Ballast water and 
other discharges from a ship, such as sewage or 
wastewater (known as grey water) are also regulated, 
especially near coastal areas.  
Measuring and monitoring of the pollutants from a ship 
are essential in order to observe the mandatory regulations. 
Measurement can be taken by deploying appropriate 
sensors around the possible polluted areas. Measured data 
are monitored to check the violation of the regulations and 
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would be stored for later inspection. If the measured data 
exceed the predetermined limit of pollution, the system 
can send warning messages to appropriate persons and 
might set off alarm to correct the situations. 
Database can be used for the international rule setup of the 
pollution prevention regulation of coastal area, and also 
can be used as basic data for the design of an eco-friendly 
ship. 

 

Fig. 6: Conceptual drawing of a pollution monitoring 
system. 

 
3.5 CABIN ENVIRONMENT MONITORING AND 
CONTROL SYSTEM 
Physical quantities for cabin environment definition, such 
as temperature, humidity, dust, CO2 contents, are 
measured to monitor the cabin conditions. Cabin 
environment can be different depend on locations in a ship, 
and vary during the time span of a day. In order to provide 
customized comfortable environment, those physical 
quantities need to be monitored and controlled adaptively 
to the requirements of the individual residing in the cabin. 
Monitoring of cabin environment is performed using the 
ubiquitous technologies, such as Zigbee and wireless 
sensor networks. 
Ship movements are also affecting the comfort of a cabin. 
Quantitative assessment of the effect of ship motion on 
individual response would provide recommendation for the 
day time schedule determination. Awareness of the 
expected discomfort level would provide the individual 
prepare the life style in advance. Ship motion prediction in 
anticipated weather condition would provide the sea 
sickness index.  
HVAC (Heating Ventilating and Air Conditioning) system 
is controlled to provide the adaptive cabin environment. 
Long term data for the cabin environment and crew 

working performance would provide recommendations for 
most efficient duty hour allocation during the heavy sea 
conditions. 

 

 

Fig. 7: Conceptual drawing of cabin environment 
monitoring and control. 

 
3.6 REMOTE SHIP CONDITION MONITORING AND 
MAINTENANCE SYSTEM 
Various kinds of shipboard machineries are running for the 
successful operation of a ship. Condition monitoring and 
appropriate maintenance of the machinery would be one of 
major tasks of an engineering officer. Remote condition 
monitoring and assessment is performed by using the 
embedded sensors and/or external measurements using 
built-in or portable diagnostic equipments. Maintenance of 
the machinery is determined by the measured evidence of 
a need, rather than by the predetermined time cycle, which 
is used in PMS (Planned Maintenance System).  
Monitoring of machinery condition is performed using the 
embedded sensors and built-in-test-equipments. Measured 
items include temperature, pressure, humidity, CO2 
contents, and level of noise and vibration. Usually 
characteristics of vibration for the case of rotating 
machineries reveal a lot of information on the operating 
condition of the machinery. The measured data collected in 
real time are sent to main server, where the collected data 
would be stored for later use and analyzed using a health 
assessment software. The health assessment software can 
predict the remaining operable time of the machinery by 
using the pre-analyzed database. The software might send 
out a request for spare parts for the predicted maintenance 
schedule. This kind of concept is accepted in US navy with 
the term of CBM (Condition Based Maintenance) [6]. 
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If the condition of the machinery becomes worse and 
immediate failure of operation is anticipated, the system 
send out alarming message in order to find immediate 
measures to over-come the situation. The compiled data 
saved during the operation of shipboard machineries will 
be used for the assessment of the individual machinery. 
The essential data for the operation of a ship can be stored 
in a black box, where the stored data can be used to judge 
the situation afterwards, in case of accidents. Automatic 
generation of the essential data and keeping the data in the 
necessary places might replace the voyage log in the future. 
Fig. 8 shows schematic diagram of the ship condition 
monitoring system. 

 

Fig. 8: Schematic diagram of the ship condition 
monitoring system. 

 
 
4. CREW LOCATION RECOGNITION SYSTEM 
FOR NAVAL SHIPS 
 
4.1 OBJECT OF THE CREW LOCATION 
RECOGNITION 
Ubiquitous environment would enhance the operational 
efficiency and combat efficiency of a naval ship. Every 
person inside the ship would be supported by a system of 
networked computers at any time and any place. One of 
the first applications of the ubiquitous technologies in a 
naval ship might be the Crew Location Recognition 
System.  
Since a large number of crews are dwelling in a naval 
combatant ship, location of each crew is not always 
monitored even in the most critical situation, such as in the 
combat ready situation. One of the essential procedures 
during the confirmation of combat readiness is the report 
of crew muster. Confirmation of predetermined manpower 
distribution to the appropriate position is an important, but 

yet time consuming procedure. It would save a lot of 
efforts of the commanding officer, if location of every 
crew is monitored and displayed visually, at a screen 
monitor or in a handy terminal, such as a PDA, in real 
time.  
Location of a crew is monitored by using a USN 
technology. A hand-held or wearable PDA, which has 
capability of an active type RFID, is distributed to and 
carried by each crew. The PDA also has function to 
communicate with other PDAs using a wireless 
communication technology, such as Wi-Fi (Wireless 
Fidelity) or VoIP (Voice on Internet Protocol). Readers of 
the RFID are located at most places where crews are likely 
to visit. Location of the crew would be identified by 
recognizing the RFID reader location, which has the 
contact with the crew RFID. Location data are processed 
by a middleware for useful application. Movement of the 
crew would be monitored in real time and the locus would 
be stored, if necessary.  
Objects of the Crew Location Recognition System are two 
folds: 1) support of onboard communication among crews 
during movement inside the ship, 2) management of crews 
using the location information.  
Firstly, the system would enable onboard crews share and 
propagate (even complicated) information in short time. 
By using the communication capability of the individual 
handy terminal, such as PDA, detailed information can be 
shared among crews and important information is reported 
to the commanding officer in real time, even during 
movement. Necessary information can be supplied from a 
specialized person to the required place, even the location 
is apart between them. This would enhance the ship 
operation efficiency during the ordinary ship operation 
situation, and would enhance the combat efficiency, since 
communication among crew members can be crucial, 
during the combat situation. 
Secondly, the system would recognize and monitor the 
locations of all the crews in real time. There are occasions 
when enormous time is spent to confirm the location of a 
crew. Suppose the situation when a ship is ready to depart 
a naval base for a certain mission, but boarding of a crew 
is not confirmed. Enormous efforts would be spent for the 
confirmation of the location. Departure of a ship without 
conceiving of missing a crew might be even more 
disastrous. The system recognizes and monitors the 
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locations of crews in real time, and provides instant data 
for the commanding officer make a decision. The system 
also recognizes an unusual locus of a crew, comparing 
with the compiled database, and send warning or alarming 
message to appropriate persons. The system would 
respond immediately in case of emergency, such as falling 
off to sea water from the deck due to fault step (for 
example, set off alarm as a sensor attached in the terminal 
react with sea water). Many on-duty naval officers worry 
about their crews’ safety, since accidents during the 
normal operation condition should be minimized. The 
system would reduce the extra burden of the on-duty 
officer, and would provide them more time on tactics 
exercise. 

 
4.2 ARCHITECTURE OF THE CREW LOCATION 
RECOGNITION SYSTEM 
Usually system development has four phases: (1) analysis, 
(2) design, (3) implementation/test, and (4) delivery. 
System architecture is one of primary results of analysis 
phase during system development, which is the first and 
most important phase. Literally, system architecture is 
defined as the structure of the system, which comprise 
system elements, the externally visible properties of those 
elements, and the relationships among them [7]. It reflects 
the requirement of stakeholders, including user, designer, 
engineer, and so on. Thus, from the architecture, all the 
stakeholders, who have relation with the system directly or 
indirectly, can estimate the final quality of the system at 
the very early stage of development. 
In this section, a preliminary system architecture for crew 
location recognition system is presented. This architecture 
satisfies three possible main design requirements: (1) the 
system should be able to generate geometric location 
information instead of symbolic location; (2) crew 
members should be able to carry out as various duties as 
possible, such as taking orders and communicating with 
others, with the same terminal; and (3) context-aware 
service, which is based on the crew location, should be 
able to be easily enlarged when necessary. Rationale for 
requirements and the architecture is as follows.  
Firstly, geometric location information, for instance (231.5, 
39.4, 5.8), has more information than symbolic location 
information, such as “Room 2133,” does. Thus it can be 
processed in various forms for other location based 

services later. To accomplish the first requirement, 
terminal has sensor, instead of RF-tag, receiving signals 
from base stations. Because (medium and low frequency) 
RF-tag has serious limitation on its communication range, 
it can be used for generating symbolic location 
information only. In the proposed architecture, terminal 
receives signals from base stations, generates location 
information, and then sends it to a location based server.  
Secondly, various commands including complex 
information can be taken through the terminal if a wireless 
terminal such as PDA will be used on board. Because 
crews do not carry out head-to-head fight against enemy, 
most of their mission is related to dealing with equipments 
and machineries at various positions on board. For this 
reason, communication among crews (including officers) 
is necessary and encouraged. Furthermore, efficient 
commanding and communication using wireless terminal 
is more useful in peace time which comprises most of 
ship’s life time.  Thus the architecture includes 
“command & control support module” and “command 
processor” as its main components. 
Finally, every service under ubiquitous environment 
requires context-aware ability of the system. Thus Crew 
Location Recognition System is implemented on the 
foundation of context-aware middleware in server side and 
context-aware module in terminal side. This makes the 
system easily expansible for other applications, when 
necessary. 
 

 

Fig. 9: Preliminary architecture of the crew location 
recognition system. 
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5. CONCLUSIONS 
 
Following conclusions can be made from the above study: 

 New information and communication technologies are 
developing, which provide ubiquitous environment and 
make the ubiquitous world possible for shipboard 
applications. 
 Improvement of operational efficiency would be 
possible by application of ubiquitous technologies to a 
ship and related areas. But those technologies are still 
immature to be readily applied for a commercial ship in 
marine environment. 
 Possible ship-related applications of ubiquitous 
technologies are suggested, such as shipboard logistics 
supply, cargo traceability, fire detection and prevention 
system, pollution monitoring system, cabin environment 
monitoring and control system, and remote ship 
condition monitoring and maintenance system. 
 One of possible applications for a naval ship is crew 
location recognition system. Locations of crews are 
recognized and monitored in the system and will be 
displayed visually at computer screens or in handy 
terminals as PDAs. Unusual movement of a crew is 
recognized by comparing with the compiled database.  
Detection of unusual movements and execute 
appropriate measures, such as sending warning or set off 
alarm, would dramatically reduce the accidents and 
improve the safety of a ship. 

 
Successful application of ubiquitous technologies to a 
ship would attract ship owner/operator’s interest and 
stimulate other applications. Killer applications are 
needed in order to demonstrate the usefulness of 
ubiquitous technologies. 

 
6. Acknowledgements 
This present work is partly supported by the basic 
research project of KORDI 

 
References 
1. Greenfield, Adam, “Everyware: The drawing Age of 

Ubiquitous Computing,” Macmillan Computer Pub., 
2006 

2. Development of Smart Operation Technologies for 
Exploration Fleet based on Ubiquitous Concept, 
KORDI Report no. UCE00114A-06077, December 
2006. 

3. Feasibility Study for Development of Smart Platform 
for Ubiquitous Based Ship and Ocean Logistic 
Networks, KORDI Report, December 2006. 

4. Rakesh Agrawal, Alvin Cheung, Karin Kailing, and 
Stefan Schonauer, “Towards Traceability across 
Sovereign, Distributed RFID Databases,” Proc. of 
the 10th Int. Database Engineering & Applications 
Symposium (IDEAS’06), 2006.  

5. http://www.intermec.com/learning/content_library/ca
se_studies/cs2029.aspx 

6. David M. Cutter and Owen R. Thompson, “Condition 
Based Maintenance Plus Select Program Survey,” 
LMI Report LG301T6, January 2005. 

7. Len Bass, Paul Celments, and Rick Kazman, 
“Software Architecture in Practice, Addison 
Wesley,” 2003. 

8. Marcela Rodriguez and Jesus Favela, “A Framework 
for Supporting Autonomous Agents in Ubiquitous 
Computing Environments,” CICESE, Ensenada, 
Mexico, 2002. 

 

 
Session D 59

http://www.intermec.com/learning/content_library/case_studies/cs2029.aspx
http://www.intermec.com/learning/content_library/case_studies/cs2029.aspx


 

Session D 60


	ICMRT’07
	AN APPLICATION OF UBIQUITOUS TECHNOLOGIES FOR NAVAL SHIPS: 
	CREW LOCATION RECOGNITION SYSTEM 
	SUMMARY

