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Abstract

There are marine operations involving the cooperation of several marine crafts. For instance spill-over confinement, rescue,
towing, etc. A simulation environment has been developed to analyse the cooperation problems that may arise along an operation,
in order to develop procedures for better joint work of the ships. The final target is to add some automatization into the control of
the ships, with on-board computers helping the ship captains to take the right decisions. The environment considers the ships as
agents. The paper introduces the simulation environment and describes some examples concerning ship formation cases.
© 2008 IMACS. Published by Elsevier B.V. All rights reserved.
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1. Introduction

There are marine operations, such as spill-over confinement, towing, rescue, etc., which involve the cooperation
of several ships. In particular, the recent sinking of the “Prestige” oil tanker near the Spanish coast has shown some
issues requiring further analysis. For instance, it was noticed that the usual operation for oil spill-over confinement
consists in two ships towing a boom. Running some simulations in the environment described in this paper, put into
light several coordination difficulties arising with just two ships towing the boom. More than two ships for this task
cause still more difficulties. In such a case, the help of automatized real-time coordination procedures would be useful.
This can be made with computers on board the ships, bringing advice to the ship captains. The purpose of our research
is to add automatization to marine operations. The on-board computer interacts with the ship captain in a verbal form.
All computers communicate and think about the operation evolution, to help captains to take optimal decisions for a
good achievement of the general operation.

An important step for the research is to establish a simulation environment for the analysis of operations with several
cooperating ships. The paper describes a first version of the environment. Some experiments about formations of ships
have been already done, offering an interesting basis to analyse cooperation difficulties and possible solutions.

As reflected by the scientific literature, the research on ships working together has started recently. Several different
scenarios have been considered. For instance about towing [5], about ship formation control [10], or about synchro-
nization of two ships [6]. The general approach is to extend to the marine context a main stream of contemporary
research about multirobot systems [9]. Given a mobile robot, its behaviour may be governed by a reactive [2] or by a
deliberative [3] approach, or any combination of both. The term agent is used as an important metaphor, being applied
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Fig. 10. Speed evolution of the ships.

5. Conclusions

In this paper a simulation environment has been introduced for the study of automatized cooperation in marine
crafts operations. It is a modular and flexible environment where different cooperation protocols can be studied, and
many types of operational scenarios can be defined. It is open for improvements and functional empowering. It can
also be used for other robotic contexts, such aerial vehicles.

The simulation environment is being used to establish good cooperation protocol candidates, to be verified with
scaled down ships in a towing tank facility.
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