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Abstract

Performance of AIS is not the perfect communication system according to economical
transmitting or broadcasting system. Some of authors surveyed the performance of
transmission (may be better to say “reception”) distances which are related by antenna height,
and in the case of lower antenna height it shows poor reception distance. It is often said that
reception distance of a small vessel or boat for fishery should be smaller than several nautical
miles because of her low antenna height. Authors, proposed to increase antenna gain with
sharpening its vertical directivity and surveyed that antenna gain increased using 4 segments
collinear antenna and expanded reception distance. Finally, it is concluded that reception
performance affected by antenna height is clearly and application will be essential to design and
develop not only AIS performance but also marine VHF digital communication for safe
navigation.
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To implement effective training using a ship maneuvering simulator, the designing and
evaluation method of a simulation scenario and the designing framework by the method are
proposed for BRM training. In the method, new criteria, “Threat Level” and “FE Level”, are
introduced to externalize the contents and the difficulty of a scenario. The former is defined by
representing both risk and trainee’s stress level; the later represents the importance of requisite
skills to prevent errors. By visualizing the Levels on a chart, the feature of a scenario can be
simply understood; the relation between training effect and a simulation scenario can be
discussed in detail. Furthermore, the authors describe the proposed method can be applied to a
ship maneuvering simulator exercise as well as BRM training.
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Abstract: Since AIS coming into being onboard, it becomes more convenient to get the
navigational information and also in the near future it is expected that a lot of navigational
information will be fulfill as the development of e-Navigation will be proceeding, and it will be
required that the fusion of navigational information shall be proceeded to increase the reliability,
according to satisfy both of safety and efficiency of marine navigation. Authors presented the
characteristics and performances on the ARPA information such as true vector, heading and
COG (Course Over the Ground) as the first step of proceeding the fusion of nautical information,
and concluded for the fusion of navigational information which are ARPA data and AIS data or
GNSS data to avoid collision should be essential to keep and to enhance the safety navigation.
Authors precede the study on fusion between ARPA and AIS and/or GNSS which is one of
examples. After this, the system which fuses plural navigational information is needed to
increase the precision of obtained information. So this system is named “Navigational Fusion
System”, but there are many problems to realize this system. KEspecially, the vessels of which
number is maximum sailing along coast are domestic vessels, and the performance of individual
systems in domestic vessels is inferior to that of large ships and/or ocean-going vessels.
Although the domestic vessels while operating similar systems as large vessels, an
environmental condition is different or conditionality comparing with large ships. Small
domestic vessels less than 500 GT in the SOLAS, have no carriage requirement of gyrocompass,
but can support for carriage requirement of THD. However, as for the domestic vessels, there is
performance degradation by lower antenna height of AIS and/or RADAR, and their performance
is inferior as compared with the performance said in general. Although the almost results of
marine accidents are caused by human errors, it is essential not only to educate and train the
seafarers but also to grade up performance of navigational systems for small domestic vessels.
So, it should be necessary to validate and achieve that system performance for the domestic
vessels should be able to improve by fusion of this navigational information. In this paper, we
present (1) the advanced algorithm of the fusion of navigational information (ARPA and AIS
and/or GNSS) which is one of the Navigational Fusion System, (2) the surveyed performance of
fusion system with onboard experiment aimed at small domestic vessels and (3) discussion on
the expected performance and the issues remained against operation and/or characteristics of
AIS and ARPA and/or GNSS.
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In this paper, the concept and algorithm of “Ship’s Heading Integrity” are proposed. Ship’s
Heading is one of the most important Navigational Information and it is essential to make a
good integrity automatically to execute a safety and efficient navigation. The proposed
algorithm is ship’s heading integrity to find the differences between two or more different types
of compasses called “multi-compass”, and simulation of compass movement and ship motion
were executed to evaluate the performance of integrity. The validity of integrity system
monitoring the differences in frequency domain using multi-compass and easy to find the
malfunction compass were confirmed.
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Marine Technical College has been providing education and training with a pneumatic remote
control simulator since 2003. It is known that troubles with remote control systems of diesel
engines will cause serious damages on ship handling. In recent years, builders of 2-stroke diesel
engines have started to provide a newly developed electronically controlled engine. Ship
engineers have to acquire various kinds of knowledge and skills in operations about the new type
of diesel engine. It is desirable and important to use a simulator system to compensate for lack of
knowledge and skill of newly developed machineries. However, an education and training
program which deals with the compensations has not been established yet. This report reviews
the contents and results of trainings with our remote control simulator, and proposes possible
requirements and training programs for the electronically controlled engine simulator.
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