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Abstract: Currently, the market offers many visualization tools available to graphic designers, engineers, managers and academics

working on maritime environments. The practice of visualization involves making and manipulating images that convey novel
phenomena and ideas. Visual communication, together with virtual reality environments, is an emerging and rapidly evolving
discipline. It brings great advantage over written word or voice alone, as visual sense is by far the most dominant component of

human sensory perception. A new smart approach for modeling maritime vessels is described in this paper. Various ways of making

modeling relevant for work within the field of maritime management, training and education are discussed.
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1. Introduction

A significant progress has been made in the area of
modeling and simulating. However, little attention has
been given to smart and efficient ways of designing
maritime vessels. More technical work on integrating
plans and scenes is required for planning and
management of vessels for wvarious training or
decision-making purposes.

Visualization is one of the main tools available for
professionals involved in academic education, training
and maritime planning context. A case point is the role
that virtual reality environments play in planning and
designing of maritime vessels.

Maritime vessel planning and simulation faces
different communication challenges. Visualization
techniques such as maps, graphical displays and virtual
reality, are particularly important. In this case,
environments such as this are unfamiliar to the general
public.

Graphic designers and engineers often obtain
information about the physical world and use it to
improve foresight. It is also advisable to make it easier
for students and academics to examine their own
article

short-term and long-term features. This
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describes methods of planning and modeling maritime
vessels, from an engineer’s perspective, in a smart and
efficient way. It discusses communication tools for
teachers and students. Ways of delivering the visual
content referring to a full range of imagery, including
photos and video, are also discussed.

2. Visual Communication

It is believed, that seeing is knowing. Therefore,
research on how images are perceived and how visual
phenomena influence the viewer is a crucial factor. The
practice of modeling and visualization involves making
and manipulating images in such a way, which convey
novel phenomena and ideas, being a great advantage
over written word or voice alone. The visual sense is by
far the most dominant component of human sensory
perception [1].

Most recent work on visualization techniques
promotes expanding the sense of the visual side of all
types of representation, including television, film and
photographs across different fields, as the broadest
range of representation possible. It ranges from maps to
other representations of data like graphs or tables. Of
course, environmental visualization can be
multi-dimensional, including manipulated scenes in a
virtual reality scenery [2].

Images play a major role in popular media. Scholars



A\ MOST

Smart Modeling of Maritime Vessels 301

work on analyzing how different types of
representations influence the viewer. Such analyses
have focused on a broad range of media campaigns
[3-5].

2.1 GIS and Modeling

Communication between the scientific and
management communities can be a difficult process,
further complicated by the nature of the goals of
scientists and practitioners. Scientists are busy
researching topics that are current and up to date,
whereas practitioners are often working to implement
the goals of their clients. In the latter case, goals are
short-term, whereas for scientists, time is needed to
conduct experiments and write about them.

Of course, advanced GIS (Geographic Information
System) technologies are making the combinations of
maps, plans or blueprints much easier. However,
despite the ease of which one can migrate from one
another, the simultaneous presentation is rather crude.
Once the viewer is oriented, e.g. using satellite
navigation, the location on a map will become
ambiguous.

The main role of GIS systems is to effectively
communicate with the user, by using optimal sizes for
different map symbols. This concern has much to do
with each individual’s perception and is not trivial by
any mean. However, today’s cartographic visualization
is more concerned with the accuracy of 2D or 3D
geospatial representations and seeks to accomplish
more than simply a straight forward graphic depiction
of different features.

Recognition of the power of visualization and
graphic modeling, in conjunction with advances in GIS,
has led to many advantages in maritime modeling.
Examples of these are graphical techniques utilized in
applications for marine planning, spatial planning and
navigation. Spatial information combined with vessel
modeling, is necessary for a full understanding,
especially when it comes to training and management
context [6, 7].

2.2 The Scene

The term scene refers to the use of an image as a
computer simulation of the currently viewed
environment. It can be simply viewed either as a model
or a map. The advantages of using the scene are clearly
visible when manipulating different models or
elements, especially when it comes to making
improvements to plans or enhancing the process of
crew training.

From 2D

representations, digital vessel representations have

photographs to 3D  graphical
developed from abstract and static representations into
realistic visualizations, capable of being exported to
different formats and explored through dynamic spatial
movement [8].

Maritime vessel visualization has addressed many
ways to combine maps and plans together into scenes.
The 3D graphical tools and technologies enable to
create an interactive scene that can be viewed and
manipulated in a virtual reality environment. There is
much to be gained by bringing research on modeling
and visualization in maritime planning closer together
and integrating cartographic visualization, land and
seascapes. Such an integration could encourage
visualizations, so that both coastal and marine

environments are viewed together.
3. Modeling Maritime Vessels

As a case point, an appropriate GIS platform for
interactive and collaborative vessel can provide users
with an adequate set of 3D visualization capabilities.
Bringing GIS modeling to bear on visual
representations of maritime vessels could be used to
raise awareness and improve crew training and
education.

Multidimensional maps and depictions are often
viewed in 2D. In some cases, virtual environments
require expensive stereoscopic glasses combined with
special software to view maps and scenes in true 3D,
using stereo displays and head tracking mechanisms [9,

10]. However, some capabilities can be used without
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any additional special glasses, making them simply
obsolete.

There are many tools that engineers and graphic
designers can use to facilitate marine vessel models in
cooperation with marine and coastal planning and
management, e.g. monitoring cargo containers [11].
These activities may revolve around data generation
and presentation, and will benefit significantly from the
use of advanced modeling tools.

3.1 Modeling Tools

Visual modeling tools and methods should make
information available and interpretable to a variety of
audiences. They should be suitable for different
planning, training and management tasks at hand.
Several software tools are also available for visualizing
sources of activity in the brain [12]. These techniques
include GIS platforms and are cutting edge efforts to
link between planning and coastal zone management
activities.

Those platforms can allow anyone with a standard
PC (Personal Computer) to actively participate in
marine and coastal planning efforts. As time goes by,
applications that utilize GIS are becoming more
available, intuitive and user-friendly.

These services are quite basic, they simply allow
different layers of information to be loaded and
displayed. By turning a layer on or off, such a system
can inform users about what exists and where. They
can include floors, walls, sealings, lifts and stairs, as
well as entries and exits. By processing information
taken from GIS layers, a recommended option or group
of options is displayed. An example used for
collaborative planning design is shown in Figs. 1-4. It
allows users to, e.g. initiate a project by defining the
orientation and point of origin, define layers for each
vessel element and show the mesh grid of all points and
intersections, taking into account the transparency of a
model.

When choosing the type of application to use,
whether to utilize existing software or develop an
application, depends on the resources available and the
ultimate goals of a planning process. In this case,
user participation is very important. Therefore it would
be wise to weight all available options, starting with
defining possible users and their particular needs. This
can be done by carefully analyzing all existing options
and simply designing a set of so-called user cases. User
cases are frequently employed for GUI (Graphical User

Interface) design of software applications.

Fig. 1 Submarine 3D model.
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Fig. 2 Boat 3D model.

Fig. 3 Pontoon 3D model.

Fig. 4 Container ship 3D model.

4. The Virtual Environment

Visualization techniques have been first utilized by
using physical models, later through drawing and
painting. In those days, only perspective drawings were
used. Currently, virtual environments are becoming
cutting-edge tools for simulating maritime vessels,
involving theater-like laboratories. The advantage of
such techniques is its availability and flexibility. The
real physical presents of some objects, e.g. a submarine,
pontoon, container ship or other vessels is either too

expensive, impractical, out of range or currently out of
reach for many reasons.

When thinking about training, teaching or education,
audiences will often forget information observed in the
form of plain text or graphs. Encountering a more real
experience through visualization techniques may be
less forgettable. Different multimedia, including sound
and other visual effects, can also affect the user
experience. This combination can be connected to
spatial and temporal displays of maps and other
additional data representations.
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Conventional real ship practical training on the sea is
expensive, high risk and difficult. There is little
opportunity for practicing these skills in real-world
situations. On the other hand, simulator training is low
cost, flexible and repeatable, with methods that provide
the opportunity to practice these skills under realistic,
yet much safer conditions [13].

4.1 The Craft of Visualization

Scientific visualization is a way of using computer
graphics to create visual images, which aid in the
understanding of complex and often massive numerical
representations of scientific concepts or results.
Visualization is essential in interpreting data for many
scientific problems. It transforms numerical data into a
visual representation which is much easier to
understand for humans.

The process of data visualization can be described as
a sequence of four fundamental processing steps:

(1) Simulation—results of numerical simulations
(measurements) are the input of the visualization

pipeline.

(2) Data selection and filtering—relevant regions of
the raw data are selected, filtered and enhanced.
Techniques such as down-sizing, noise filtering and
segmentation may be used.

(3) Mapping—the processed data have to be mapped
(transformed) into graphical primitives such as points,
lines, planes or meshes, and their properties including
color, texture and opacity.

(4) Rendering—finally, the graphical primitives are
rendered as images, which are then displayed on the
screen.

The visualization and representation of objects is not
a new concept. It is based on analytical definition
techniques of different 3D surfaces and layers, which
define the structure of a particular vessel. The use of
3D visualization for modeling complex objects,
including buildings or vessels, has become an
important area of research and development of new
methodologies [14].

The most widespread techniques for addressing the
display of 3D models are based on meshes, so that the
computation and storage of data is performed through
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Fig. 5 Visualization of a maritime vessel model.
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Fig. 6 Visualization of a coastal building model.

all volumes of the working domain. Processing with
graphic cards makes it necessary to transform a model
into a regular polygon structure. This effective
methodology can be also used as a convenient
way of building 3D maritime models from available
data.

During the animation run it is possible to move,
rotate and zoom the 3D model. This feature may be
especially useful when recording movies. Other
controls and features related to visualization, including
adjusting the transparency level and texture visibility,
may also be changed in real-time, as shown in Figs. 5
and 6.0f course, virtual reality can be defined in many
ways, which all come down to the definition of the
significant relationship between humans and
computers. It can be described as a simulation of a
graphical world with a substantial realistic view. The
artificial world is not a static drawing. It can respond to
the user, providing a sense of touch and feel. Studies go
in that direction to design additional sensors for hearing,

taste and even smell [15].

5. Conclusion

Maritime maps and plans do not only represent
reality, but also create it. This is a good example of how
conventional training and education could be pushed
forward by the use of advanced tools of visual
communication. Such collaboration requires using
modeling, computer graphics and computer
programming skills to understand. The generic process
for developing smart models includes data collection
and a combination of hardware and software
mechanisms and resources, and finally a user
interaction with the system.

In addition to dilemmas about what techniques to use
for designing and visualizing model data, engineers are
often faced with the question of how to meet the user’s
expectations, regarding different audiences. In order to
be effective, smart modeling requires more than just
transferring information to the user. Interaction with
the virtual environment is an essential characteristic.
Much work has been carried out, but the question for a

truly intuitive and natural interaction technique is still
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going on. Users must be able to navigate through the
3D space and manipulate with objects in a user-friendly
way.

Both the visual scene and modeling of maritime
vessels are fields of study that need more research.
More work simply needs to be done on infusing these
two types of media. Research on integrating these
media could bring better results and encourage training
and education of students. After all, combining science
and education is one of the main challenges in keeping
up with today’s labor market requirements. Some
would also say that engineers have a moral obligation
to promote the use of best practices, technologies and
capabilities available.
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