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A Ship’s Minimum-Time
Maneuvering System
Using Neural Networks
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Sea Ice Thickness and Snow Depth
Distribution of the Summer Land-fast Ice
in Latzow-Holm Bay, East Antarctica
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Injection Behavior of Low-temperature Liquid CO2
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Simulation Study on Sea Traffic Control at an
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Modelling and Simulation of Sea Traffic and
a Visualization-based Collision Avoidance Suppor
t System

Egil Pedersen

Proceedings of International Congress on
Modelling and Simulation (MODSIM) 2003

Safety of vessel transit in congested sea areas su
ch as busy ports and coastal water is a key issue for
ship navigation officers as well as operators of Vess
el Traffic Services (VTS). Maintaining an overview of
changing navigational conditions to maintain safe m
aneuver in these areas causes high workload, which
can lead to unacceptable risk of misjudgment and mi
stakes.

With recent performance improvement of observat
ion devices and introduction of new information syste
ms, VTS is expected to play a larger role in supporti
ng the officers onboard. However, an increase in the
volume of available information demands higher skill
s in critical situation awareness and operational deci
sion-making in complex situations. Assessment of coll
ision risks and evasive maneuvers are still to a degr
ee left to human individuals. Practical solutions so fa
r include training and acquiring experience, although

long-term experience does not guarantee that the rig
ht decisions will be reached.

A prototype system named VCASS (Visualization
- based Collision Avoidance Support System), that su
pports visual assessment by providing display of colli
sion danger regions with surrounding vessels, has be
en proposed. This paper presents the model formulati
on, an architectural structure and core algorithm of s
ea borne traffic reproduced in the Sea Traffic Simula
tor (SEATRAS), a visual navigation aid as provided b
y the VCASS system, and a simulation environment
composed of these systems. The Borland C++ Builder
development environment was utilized to develop th
e algorithm and user interfaces for SEATRAS and V
CASS. Vessel positions and movement data are broad
casted from SEATRAS through Ethernet and form th
e key inputs. The anti-collision parameters and co-or
dinates of the collision danger regions to all simulate
d vessels are calculated at every time step.

An actual collision incident that occurred in Toky
0 Bay in 1985 has been simulated to discuss the effe
ctiveness of VCASS system as VTS support. The case
study illustrates how the traffic in SEATRAS can b
e configured and how the VCASS interface can provi
de a simple and easy understandable judgment suppo
rt for the VTS operator in cases where collision confl
icts have the potential to arise. The results of this r
esearch indicate clearly that VCASS display could be
beneficial for VTS control centers.

Application of a Visualisation-based Collision
Avoidance Support System for Safe Navigation of
Large-size High Speed Craft in Congested
Waterways

Egil Pedersen

Proceedings of International Congress on
Marine Simulation and Ship Maneuverability '03

Collision risk assessment is a key task for the
high-speed craft (HSC) navigator. Large volumes of data
on the surrounding marine traffic and environmental
condition are available from shipboard navigation sensor
sources. However, high relative speed and complicated
and congested traffic conditions may cause workloads and
stress that challenge navigational safety. Of paramount
importance are therefore the quality and availability of
anti-collision information and how the HSC navigator
process, understand and use this information. The
research reported in this paper is on a collision avoidance
support system that focuses on visually presenting the
collision risk of multiple targets and selection of feasible
evasive maneuvers by judging the tip of own ship's
velocity vector in relation to cone-shaped collision danger
regions in true motion. The support system has been
subjectively evaluated in a simulator test experiment by
an expert mariner and team of researchers. Scenarios
were based on a sea traffic-flow model of Tokyo Bay with
about 250 ships operating simultaneously. Own ship
employed was a 140m air-cushion craft
(Techno-Superliner) operating with a nominal speed of
nearly 40 knots. It has been substantiated that the
proposed Visualization-based Collision Avoidance Support
System (VCASS) is capable of support early
decision-making of complicated and congested traffic
situations and therefore enables course-evasive
maneuvers to be made well in advance of a developing
situation.  Proposals for improvements to the
man/machine interface for collision avoidance assessment
have been made and a set of recommendations and
guidelines for efficient target selection and safe course
settings of large-size HSC craft in congested waterways
has been proposed.
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Fluid Analysis and Fluid Experiments for Sea transport and the planning technology
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Model Experiment of a Launcher
of a Deep-Sea Monitoring Robot System

Hirotomo ANDO, Kenkichi TAMURA,
Katsuya MAEDA, Michio UENO,
Tadashi NIMURA, Katsuhisa HISAMATSU,
Nobuhiro SAEKI, Yashuhiro WADA

15 9
Proceeding of OCEANS 2003

Though there have been many underwater
systems for observation, almost all systems were
not compact, and they could not be used easily in
an accident. When a ship sank under the sea, the
cause of accident and the emergency precautions
have to be investigated as soon as possible. So
National Maritime Research Ingtitute (NMRI), in
cooperation with Underwater Technology Research
Center, Institute of Industrial Science, University of
Tokyo, is developing a Compact Deep-Sea
Monitoring Robot System for investigation of sunken
ships in deep sea. This system is consisted of a
launcher and a smal vehicle, and it has
characteristics of both AUV and ROV. A launcher
corresponds with its mother ship by using optical
fiber cable. There is no umbilical cable between a
launcher and a vehicle, and the communication is
performed by acoustic communication. A launcher
submerges holding a vehicle by gravity. It controls its
rudders for approaching to a target point. Just before
reach the sea bottom, a launcher releases an anchor,
launches a vehicle to start mission. In order to pursue
the best configuration for effective horizontal
movement during descending motion, preliminary
calculation and experiments were carried out for two
types of configurations, a fuselage with fins and
rudders and a fuselage with rudders but no fins. This
paper describes the results of calculation and
experiments at a deep-sea model basin. The basic
mechanism of descend were confirmed.
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A Study on Complicated Roll Motion of a
Ship Equipped with an Anti-rolling Tank

Proceedings of the Eighth International Confere
nce on Stability of Ships and Ocean Vehicles
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The Present Condition of Barrier-free on Ship
and its Problem
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