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A Study on the Operation Training of Larger Vessels using Operation Simulator

Abstract

1. Objective and method
The ship operation simulator applying Computer Graphic Imagery (CGI) is the equipment
called a Visual type ship operation simulator. The equipment offers the trainees an experience of
|ship operation in actual hours as if they were aboard of an actual ship at the mock-up bridge]
where an image of the circumstance such as geography is projected on the screen. This simulator
is able to provide the training on a large vessel that the educational organizations cannot afford.
The simulator is also used for the beginners and refreshing training by the ship operators, and for
an effective tool of raising critical mind among the ship builders, operators and port authorities.
When focused on the training of beginners that have no experience of operating a large vessel,
this simulator could be effective to make them understand the development of turning speed at]
the beginning of turning courses and the time lag of steering reaction. However, the number of
trainees is limited as the space of the mock-up bridge is limited. Also, it takes actual time to
perform one scenario that ineffectively results in a long waiting queue of trainees. In addition,
since it is a virtual-reality that does not cause any actual harm even the trainees fail in operation,
they tend to be mannered.
It is necessary to consider the following points to solve the aforementioned problems when the
first simulator training of large vessels is applied to the beginners with no experience.
1) Making them understand the reaction features of steering a large vessel that they cannot]
experience its actual operation;
2) Conceiving effective training scheme by comprehensively applying other training tools not
only the Visual type operation simulator; and
3) Preparing short scenarios that can keep attracting trainees' attention, training support and
effective briefing.

In this study, the experimental approach is made as the solution of the aforementioned points
in order to conduct the effective operation training of a large vessel for the beginners. To begin
with, three types of large test vessels are prepared so that trainees can get used to the large
vessel's slow reaction in steering. The training scenario consists of the parallel movement
operation by each type of the test vessels along the course which is made non-dimension by the
vessel's LOA. There are two types of operation simulator: Desktop type and Visual type are
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phased in the training. At that stage, the training support system, which incorporates the
instructor's technique of the parallel movement operation, is introduced for the purpose of]
developing the effective training. When this support system is applied to the trainees, they can|
learn the parallel movement operation by themselves, and when applied to the instructors, they
can make logical advice on the ship operation to the trainees real-time.
In addition to the training tools above, the Pseudo type system enables the trainees to
experience the ship operation as if they operated a large vessel on the actual sea by virtually]
applying the operation performance of larger vessels to that of a smaller vessel: Training Ship|
"Oshima Maru" (220GT) of Oshima National College of Maritime Technology. The trainees whol
have developed the skill of parallel movement via the Desktop and Visual type training undertookl
the Pseudo type training at sea. By setting this last stage as the final goal of a series of training,
the trainees are considered to be able to set a goal of training, feel a sense of achievement and|
build confidence in operation activities.
Meantime, as the training times increase in any type of the simulation, the trainees usually]
tend to be mannered and show lower motivation. I develop a tool to monitor the tension from the
finger pulse wave to identify whether the trainee is mannered or not, and review the method tol
keep high motivation of the trainees by including some discussion on the mannerism in the
briefing.
In this report, the way to conduct the training using operation simulator is reexamined so
Jthat the beginners can fully understand the operation reaction of large vessels and effectively]
learn the operation skills. Besides, the new tools are developed and the scheme for effective
ﬂtraining is introduced as well. Then, the new tools and the scheme are proved to be effective and|
competent.

2. Result

In Chapter 1, the explanation is made about both the operation simulator itself and its role.
This chapter refers to the background, significance and method concerning this study. The
references both at home and overseas are also presented to the education of the operation
simulator, the training technique and the skillful method of ship operators. '
The technical device for the efficient training is described in Chapter 2. Firstly, I point out}
the technique to identify the operation movement mathematical model of the three types of large
vessels used for the training. Here, the restricted model test that is in use at the shipyards on
the research/educational organizations is not adopted to identify the model this time. Instead,
some new points are proposed as a method to estimate the model from the ship specificatio

database. Secondly, I bring up the components of the three types of simulator system: Desktop,
Visual and Pseudo types. Finally, four problems are pointed out, the way to make the newly
developed simulator system virtually applying the operation performance of larger vessels, its
device, the result of the experiment at actual sea and the issues to solve.

Chapter 3 covers the device for efficient training. To begin with, a support tool is devised to]
improve the efficiency of the Desktop and Visual type training. It is equipped with the
instructor’s fuzzy model, which is extracted from the instructor's know-how in the paralle
movement operation. I also introduce how the training using this tool has been conducted.
Further, the preventive method against the trainees’ boredom or weariness and to keep their
motivation high is used by monitoring real-time the tension indicated through their finger pulse
wave.

In Chapter 4, the evaluation indices are taken to identify the reliability of the newly
developed tool and training devices aiming at the effective training. First, the type of vessels
used for the training is referred to as a training scenario concerning the ship maneuver during the
parallel movement operation. Then, the procedure of the training is described by the indices to
evaluate the development of training, accuracy of steering and boredom.

In Chapter 5, the criteria for evaluation is set to judge the achievement of the parallel
movement operation training. By referring the change of indices to the criteria set along the
course of training, it is possible to acknowledge the learning process during the training and the
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result to identify the reliability of the support tool. The training is applied to two groups: one
with the support tool and the other without so that the trainees’ learning stage and the reliability]
of the support tool can be recognized by comparing the change of indices to evaluate the training
development. Besides, real-time the tension of the trainees under training can be scanned by
measuring the changes of their finger pulse wave. The result indicates that the group withoutf
the support tool is more in the number of trainers showing boredom and low motivation than
those with the support tool:
3. Conclusion
In this study, the experimental approach is made as the solution of the aforementioned points
in order to conduct the effective operation training of the large vessel for the beginners. In order
to improve the operation technique, three types of training tools are presented: Desktop, Visual
and Pseudo types. Among them, Desktop and Pseudo types are newly developed for this study.
[ also design the training scenario suitable for understanding the steering features of large|
vessels, and develop the support system to facilitate the effective training. Monitoring the
tension indicated through their finger pulse wave can lead to the measure against pooxJ
iperformance caused by the lack the motivation of the trainees. As a result of the experiment, it
~ ' |turned out that the reliability of the newly developed training tool and the training scheme enable
novices to understand the steering reaction of large vessels better and learn the way to operate
large vessels.




