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Abstract

Possibilities for improving the mathematical model of a ship manoeuvring
simulator, based on results of captive motion tests with ship models, are
discussed. Most topics concern simulation of manoeuvres in rather extreme
conditions, such as very shallow water, harbour manoeuvres, and effects due
to lateral restrictions of the navigational area. For validation of mathematical
models. a technique based on captive model tests is proposed as well.

1 Introduction
Real-time ship manoeuvring simulation has proved to be a very useful tool
for sever::.J purposes, e.g. design of new navigation areas, evaluation of the
access of new shipping traffics to existing ports, training of pilots and crew.

When discussing simulation techniques, distinction should be made be­
tween the internal part of the simulator, Le. the mathematical manoeuvring
model, calculating the ship's path as a result of hydrodynamic, control and
external forces, and the external part, consisting of bridge mock-up, outside
view, radar screen, etc. Over the years, the evolution of computer facilities
has led to spectacular progress of external simulation techniques: artificial
bridges have become more realistic, quality of visual display has increased.
Stronger computers also offer more possibilities for simulating special
effects, e.g. target ships. Improvements of the intemal part of the simulator,
on the other hand, do not primarily depend on hardware evolutions, but on
the availability of reliable data concernmg manoeuvring behaviour. Therefo­
re, fundamental ship hydrodynamics research, numerical calculation algo­
rithms, experimental data and validation techniques are required.

Especially for simulators used for waterways design, the quality of the
internal simulator performance is of particular mterest. If a ship's behaviour
is not modelled in an accurate way, simulation results may lead to under-or
overestimation of dimensions of waterways and harbour areas and may
therefore affect either safety or economics.

Computational techniques and empirical data do not yet allow determina­
tion of a mathematical manoeuvring model for a specific ship, in particular
















